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5' ESTs FOR SECRETED PROTEINS IDENTIFIED FROM BRAIN TISSUES 

Badqground of the Invention 
The estimated 50,000-100,000 genes scattered along the human chromosomes ofier 
tremaidous promise for the understanding, diagnoas^ and treatmont of human diseases. In 

5 addition, probes capable of spedfically hybridizing to loci distributed throughout the human 
genome find applications in the construction of high resolution chromosome maps and in the 
identification of iiulividuals. 

In the past, the characterization of even a single human gene was a painstaking 
process, requiring years of eflfort. Recent developments in the areas of cloning vectors, DNA 

10 sequaidng, and compute technology have maged to greatly accelerate the rate at which 
human genes can be isolated, sequraced, mapped, and charactOTzed. Cloning veaors such as 
yeast artifidal chromosomes (YACs) and bacterial artificial chromosomes (BACs) are able to 
accept DNA inserts rangng Scorn 300 to 1000 Idlobases (kb) or 100-400 kb in lengtii 
respectively, ther^ &dlttating the manipulation and ordering of DNA sequences distributed 

IS over great distances on the human chromosomes. Automated DNA sequendng machines 
permit the rq>id sequoidrig of human genes. Bioinformatics software enables the 
comparison of nuddc add and protein sequences, thml^ assisting in the characterization of 
human gqie products. 

Currently, two (fififeient approaches are bdng pursued for idmti^g and 

20 characterizing the gqnes distributed along the human genome. In one q>proadi, large 
fi:agments of genomic DNA are isolated, doned, and sequenced. Potential open reading 
fiames in these genomic sequences are identified using bioinformatics software. However, 
this approach entails sequencing lar^ stretches of human DNA which do not encode proteins 
in order to find the protdn oicoding sequences scattered throughout the goiome. In addition 

25 to requiring extoisive sequencing, the bioinformatics software may mischaracterize the 
gaiomic sequraces obtained. Thus, the software may produce &lse po^ves in which non- 
coding DNA is mischaracterized as coding DNA or ftilse n^atives in which coding DNA is 
mislabded as non-coding DNA. 

An alternative approadi takes a more direct route to identifying and diaractmzing 

30 human genes. In this approach, conq)lementary DNAs (d^NAs) are ^nthesized firom 
isolated messenger RNAs (mRNAs) wludi encode human protdns. Using this approach. 
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sequencing is only p^foimed on DNA which is derived fix>m protdn coding portions of the 
" genome. Often, only short stretches of the cDNAs are sequenced to obtain sequences called 
expressed sequence tags (ESTs). The ESTs may then be used to isolate or purify extended 
cDNAs which include sequences adjacent to the EST sequences. The extended cDNAs may 
5 contain all of the sequence of the EST vAich was used to obtain them or only a portion of the 
sequence of the EST vMch was used to obtain them. In addition, the extended cDNAs may 
contain the M coding sequence of the gene fiom whidi the EST was derived or, 
alternatively, the extended cDNAs may include portions of the coding sequence of the gene 
from which the EST was derived. It will be appredated that there may be several extended 

10 cDNAs which indude the EST sequence as a result of alternate slicing or the activity of 
alternative promoters. 

In the past, these short EST sequences were often obtained from oligo-dT primed 
cDNA libraries. Accordingly, thqr mainly conesponded to the 3' untranslated r^on of the 
mRNA. In part, the prevalence of EST sequences derived from the 3' end of the mRNA is a 

15 result of the feet that typical techniques for obtaining cDNAs arc not well suited for isolating 
cDNA sequences d«ived from the 5' ends of mRNAs. (Adams et aL, Nature 377:3-174, 
1996;Hilliere/a/., Genome Res. 6:807-828, 1996). 

In addition, in those reported instances where longer cDNA sequences have been 
obtained, the rq>orted sequences typically correspond to coding sequences and do not include 

20 the fiill y untranslated re^on of the mRNA from wUdi the cDNA is derived. Such 
incomplete sequences may not include the first exon of the mRNA, particulariy in atuations 
where the first exon is short. Furthermore, they may not include some exons, often short 
ones, whidi are located upstream of ^lidr^ sites. Thus, there is a need to obtain sequences 
derived fiDm the 5' ends of mRNAs. 

25 While many sequences derived from human chromosomes have practical applications, 

approaches based on the identification and characteri2ation of those chromosomal sequences 
which encode a protein product are particulariy relevant to diagnostic and therapeutic uses. 
Of the 50,000-100,000 protein coding genes, those genes encoding protdns whidi arc 
secreted fix>m the cell in which they are synthesized, as well as the secreted proteins 

30 themselves, are particulariy valuable as potential therapeutic agents. Such proteins are often 
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involved in cdl to cell communication and may be responsible for produdng a clinically 
idevant response m their target cdls. 

In feet, several secretory proteins, including tissue plasminogen activator, G-CSF, 
(M-CSF, eiythropoietin, human growth hormone, insulin, interferon-<x, interferon-p, 
5 intaferon-Y, and interleukin-2, are currentiy in clinical use. These proteins are used to treat a 
wide range of conditions, including acute myocardial inftrction, acute ischemic stroke, 
an«nia, diabetes, growth hormone deficiency, hepatitis, kidney carcinoma, chemotherapy 
induced n^tropenia and multiple sclerosis. For tiiese reasons, extended cDNAs encoding 
secreted protdns or portions thereof represent a particulariy valuable source of therapeutic 

10 agents. Thus, there is a need for the identification and characterization of secreted ^^^^ 
and the nudetc adds encoding them. 

In addition to bdng tb^apeutically usefiil thfemsdves, secretory protdns indude short 
pq)tides, called ^gnal peptides, at their amino termini whidi direct thdr secretioa These 
signal peptides are encoded by the signal sequences located at the 5' ends of the coding 

15 sequences of genes encoding secreted proteins. Because these signal peptides will direct the 
extracdlular secretion of any protdn to which they are operably linked, the agnal sequences 
may be exploited to direct the eflSdent secretion of any protein by operably linking the signal 
sequences to a gene encoding the protein for which secretion is desired. In addition, portions 
of signal sequences may also be used to direct the intracellular import of a peptide or protein 

20 of interest. This may prove benefidal in gene therapy strategies in whidi it is desired to 
ddiver a particular gene product to cdls otiier than the cdl in which it is produced. Signal 
sequences encoding signal peptides also find q>plication in simplifyii^ protdn purification 
techniques. In such applications, the extracdlular secr^on of the desired protdn greatiy 
fiicilitates purification by redudng the number of undesired proteins finom which the deared 

25 protein must be sdected. Thus, there exists a need to identify and characterize the 5' portions 
of the genes fi^r secretory protdns wtuch encode signal peptides. 

• Public ntformation on the number of human genes for which the promoters and 
upstream r^^latory regions have been identified and charaaerized is quite limited. In part, 
this may be due to the difficulty of isolating such regulatory sequences. Upstream regulatory 

30 sequences such as transcription &ctor bindirig sites are typically too short to be utilized as 
probes for isolating promoters fi'om human genomic libraries. Recently, some approaches 
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have been devdoped to isolate human promoters. One of them conasts of making a CpG 
island libraiy (Cross, et aL, Nature Genetics 6: 236-244. 1994). The second conasts of 
isolating human genomic DNA sequences containing Spel binding sites by the use of Spel 
binding protdn. (Mortlock ei cd., Gemme Res, 6:327-335. 1996). Both of these approaches 
5 have their limits due to a lack of spedfidty or of comprehensiveness. 

The present 5' ESTs may be used to effidently identify and isolate upstream 
r^;ulatory r^pns which control the location, devdopmental stage, rat^ and quantity of 
protdn synthesis, as well as the stability of the mRNA. (Thdl, BioFcu^tors 4:87-93. 1993). 
Once identified and characterized, these regulatory regions nu^ be utilized in gene therapy or 

10 protein purification schemes to obtain the desired amount and locations of protein synthesis 
or to inhibit, reduce, or prevent the synthesis of undearable gene products. 

In addition. ESTs containing tte 5' ends of secretory protdn genes nuy indude 
sequences usefiil as probes fi)r chromosome mapping and the identification of individuals. 
Thus, there is a need to identify and diaracterize the sequences upstream of the 5' coding 

1 S sequences of genes encoding secretory protdns. 

Summarv of the Invention 
The present invention relates to purified, isolated, or recombinant ESTs which include 
sequences derived fix)m the authentic 5' ends of thdr corresponding mRNAs. The tmn 

20 "corre^nding mRNA" refers to the mRNA which was the template fi>r the cDNA syntiieds 
which produced the 5' EST. These sequences will be rrfened to hereinafter as "5' ESTs." 
As used heidn, the term "purified" does not require absolute purity ; rather, it is intended as a 
relative definitioa Individual 5' EST dones isolated firom a cDNA libraiy have beai 
conventionally purified to electrophoretic homogendty. The sequences obtained from these 

25 clones could not be obtained directiy dtho* fix)m the library or from total human DNA The 
cDNA clones are not naturally occurring as such, but rather are obtained via manipulation of 
a partially purified naturally occurring substance (messenger RNA). The conversion of 
mRNA into a cDNA libraiy involves the creation of a synthetic substance (cDNA) and pure 
individual cDNA clones can be isolated from the syntii^c library by clonal sdection. Thus, 

30 creating a cDNA library from messenger RNA and subsequentiy isolatirig individual clones 
from tiiat library results in an approximately lO'^-lO^ fold purification of the native message. 
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Purificaticm of starting mataial or natural material to at least one order of magnitude 
" preferably two or three orders, and more preferabty four or five orders of magnitude is 
expressly contemplated. 

As used hCTdn, the term "isolated" requires that the material be removed from its 
5 originalenvin>nment(e.g., the natural OTvironment if it is naturally oc^^ For example, 
a naturally-occurring polynucleotide present in a living animal is not isolated, but the same 
polynucleotide, separated fi-om some or all of the coexisting materials in the natural system, is 
isolated. 

As used herein, the term "recombinant" means that the 5' EST is adjacent to 
10 "backbone" nucleic acid to whidi it is not adjacent in its natural environment. Additionally, to 
be "enriched" the 5' ESTs will rq)resent 5% or more of the number of nuddc add inserts in a 
population of nuddc add backbone molecules. Backbone molecules according to the 
present invention tndude nuddc adds such as expression vectors, sdf-replicating nuddc 
adds, viruses^ integrating nuddc adds, and other vectors or nuddc adds used to maintain or 
15 manipulate a nuddc add insert of interest. Preferably, the enriched 5' ESTs represent 15% 
or more of the number of nucldc add inserts in the population of recombinant backbone 
molecules. More preferably, the mriched 5' ESTs represent 50% or more of the number of 
nucldc add inserts in the population of recombinant backbone molecules. In a highly 
preferred enAKxfiment, the enriched 5' ESTs represent 90% or more of the number of nuddc 
20 add inserts in the population of recombinant backbone mdecules. 

"Stringent", moderate," and "low" hybridization conditions are as defined in Example 

29. 

Unless otherwise indicated, a "conq)lementary" sequence is fiilly comfrfementary. 
Thus, 5' ESTs in cDNA libraries in which one or more 5' ESTs make up 5% or more 
25 of the number of nucleic add inserts in the backbone molecules are "airiched recombinant 5' 
ESTs" as defined herein. Likewise, 5' ESTs in a population of plasmids in whidi one or more 
5' EST of the present invention have been inserted such that they represent 5% or more of the 
number of inserts in the plasmid backbone are " enriched recombinant 5' ESTs" as defined 
herdn. However, 5' ESTs in cDNA libraries in \v*ich 5' ESTs constitute less than 5% of the 
30 number of nucleic add inserts in the population of backbone molecules, such as libraries in 
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which backbone molecules having a 5' EST insert are extremely rare, are not "enriched 
" recombinant 5' ESTs." 

In particular, the presoit invention relates to 5' ESTs which are derived fom genes 
encodmg secreted proteins. As used herein, a "secreted" protein is one whidi, when 
5 expressed in a suitable host cell, is transported across or through a membrane, including 
transport as a result of signal peptides in its amino acid sequence. "Secreted" proteins include 
without limitation protdns secreted wholly (e.g. sohible protons), or partial^ (e.g. receptors) 
from the ceU in which they are expressed. "Secreted" proteins also include without limitation 
proteins which are transported across the membrane of the endoplasmic reticulum. 
10 Sudi 5' ESTs include nudeic add sequences, called signal sequences, v*ich encode 

signal peptides i?^*ich direct the extracdlular season of the protdns encoded by the genes 

from whidi the 5' ESTs are derived. Generally, the signal pqptides are located at the amino 

termini of secreted protdns. 

Seoeted protdns are translated by ribosomes associated with the "rou^" 
15 endoplasmic reticulum. Generally, secreted proteins are co-translationally transferred to the 

membrane of the endoplasmic reticulum. Assodation of the ribosome with the endoplasmic 

reticulum during translation of secreted proteins is mediated by the signal peptide. The signal 

peptide is typically deaved following its co-translational entry into the endoplasmic reticulum. 

After ddivery to the endoplasmic reticulum, secreted proteins may proceed through the 
20 Golgi apparatus. In the Golgi apparatus, the proteins may undergo post-translational 

modification before entering secretory vesides which transport them across the cdl 

membrane. 

The 5' ESTs of the present invention have sevml important applications. For 
example, they may be used to obtain and express cDNA dones yAich include Ae fiiU protein 

25 coding sequences of the corresponding gene products, including the authentic translation start 
sites derived from the 5' ends of the coding sequences of the mRNAs from vAich the 5' ESTs 
are derived. These cDNAs will be referred to hereinafter as "fiill length cDNAs." These 
cDNAs may also include DNA derived from mRNA sequences upstream of the translation 
start site. The fiill length cDNA sequences may be used to express the proteins 

30 correspondirg to the 5' ESTs. As discussed above, secreted protdns are therapeutically 
important. Thus, the proteins expressed from the cDNAs may be usefiil in treating or 
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10 



controlling a variety of human conditions. The 5' ESTs may also be used to obtain the 
corresponding genomic DNA. The term "correspondiiig genomic DNA" refers to the 
genomic DNA wdiich encodes the mRNA from which the 5' EST was derived. 

Ahematively, the 5' ESTs may be used to obtain and express extended cDNAs 
encoding portions of the secrrted protdn. The portions may comprise die signal peptides of 
the secreted proteins or die mature proteins generated when the signal peptide is cleaved off. 
The portions may also comprise polypeptides having at least 10 consecutive amino adds 
encoded by the extended cDNAs or full length cDNAs. Alternatively, the portions may 
comprise at least 15 consecutive amino adds encoded by the extended cDNAs or fijfl length 
cDNAs. In some enAodiments, the portions may conqnise at least 25 cwisecutive amino 
adds encoded by the extended cDNAs or fiiH length d)NAs. In other embodiments, the 
portions may comprise at least 40 amino adds encoded by the extended d)NAs or fiiB length 
cDNAs. 

Antibodies vHwA spedficalfy rea^nize the entire secreted protdns encoded by the 
15 extended cDNAs. fiiU length dJNAs, or fragments thoeof having at least 10 consecutive 
amino ackls, at least 15 consecutive amino adds, at least 25 consecutive amino adds, or at 
least 40 consecutive amino adds may also be obtained as described bdow. Antibodies which 
specifically recognize die mature protein generated when the signal peptide is deaved may 
also be obtained as described bdow. Similariy, antibodies which ^jedficalfy recognize the 
20 s^ pqjtides encoded by die extended cDNAs or fiiO kogfii cDNAs nuQr also be obtained. 

In some embodiments, the extended cDNAs obtained uang the 5' ESTs indude the 
signal sequence. In otiier embodiments, the extended cDNAs obtained using the 5' ESTs m^ 
indude tiie fiiD coding sequence for the mature protein (i.e. the protein generated when the 
signal polypqrtide is cleaved off) In addition, the extended cDNAs obtained using die 5' 
25 ESTs may indude r^atory r^ons upstream of the translation start site or downstream of 
the stop codon which control die amount, location, or devdopmental stage of gene 
expresdon. 

As discussed above, secreted proteins are dierapeutically important. Thus, the 
protdns expressed from die extoided cDNAs or fiiU loigdi cDNAs obtained uang die 5' 
30 ESTs m^ be usefiil in treating or controlling a variety of human ccxiditions. 
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The 5' ESTs (or cDNAs or genomic DNAs obtained therefix>m) may be used in 
' forensic procedures to identify individuals or in diagnostic procedures to identify individuals 
having genetic diseases resulting fix)m abnormal expression of the genes corresponding to the 
5' ESTs. In addition, the present invention is useful for constructing a high resolution map of 
5 the human chromosomes. 

The present invasion also rdates to secretion vectors cqjable of directing the 
secretion of a protein of interest. Such vectors may be used in gene therapy strat^es in 
which it is desired to produce a gene product in one cell which is to be deKvered to another 
location in the body. Secretion vectors may also fedlitate the purification of desired proteins. 
10 The present invention also relates to expresaon vectors capable of directing the 

expression of an insCTted gme in a desired spatial or tonporal manner or at a deared levd. 
Such vectors may inchide sequences upstream of the 5' ESTs, such as promoters or upstream 
r^ulatory sequences. 

FmaBy, the presort invention m^ also be used for goie ther^ to control or treat 
15 genetic diseases. Signal peptides may also be fiised to heterologous proteins to direct their 
extracdiular secretion. 

Bacterial dones containing Bluescript plasmids having inserts containing the 5' ESTs 
of the present invention (SEQ ID NOs: 38-195 are presently stored at 80^C in 4% (v/v) 
glycerol in the inventor's laboratories under the designations listed next to the SEQ ID NOs in 
20 n). The inserts niay be recovered firom the dqwated materials by growirig t^ 

clones on a suitable medium. The Bhiescript DNA can then be isolated usir^ plasmid 
isolation procedures femiliar to those skilled in the art sudi as alkaline lyas minipreps or large 
scale alkaline lysis plasmid isolation procedures, ffdesired the plasmid DNA may be further 
enriched by centrifugation on a ceaum chloride gradient, size exclusion chromatography, or 
25 anion exchange chromatography. The plasmid DNA obtained using these procedures may 
then be manipulated using standard doning techniques femiliar to those dolled in the art. 
Ahematively, a PGR can be done with priniers designed at both ends of the EST insertion. 
The PGR product which corresponds to the 5' EST can then be manipulated using standard 
cloning techniques familiar to those skilled in the art. 
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One aspect of the presrat invention is a purified or isolated nudeic add having the 

- sequence of one of SEQ ID NOs: 38-195 or havii« a sequence complementa^ In 
one embodiment, the nucldc add is recombinant 

Another aspect of the presrat invention is a purified or isolated nudeic add 
5 comprising at least 10 consecutive bases of the sequence of one of SEQ ID NOs: 38-195 or 
one of the sequences complCTientary thereto. 

Yet another aspect of the present invention is a purified or isolated nuddc add 
comprising at least 15 consecutive bases of one of the sequences of SEQ ID NOs: 38-195 or 
one of the sequences complementary thereto. In one embotfiment, the nuddc add is 
10 recombinant. 

A fiirther aspect of the present invention is a purified or isolated nuddc add of at 
least 15 bases capable of hybridizii^ und«- stringent conditions to the sequence of one of 
SEQ ID NOs: 38^195 or one of the sequoices complementary to the sequences of SEQ ID 
NOs: 38-195. In one embodiment, the nudeic add is recombinant 

1 5 Another aspect of the present invention is a purified or isolated nuddc add encoding 

a human gene product, said human gene product having a sequence partially encoded by one 
of the sequences of SEQ ID NO: 38^195. 

Still another aspect of the present invention is a method of making a cDNA encoding 
a human secretory protdn, said human secretory protein being partially encoded by one of 

20 SEQ ID NOs 38-195, con^rising the steps of contacting a coUection of mRNA molecules 
fi-om human cdls with a primer comprising at least 15 consecutive nudeotides of a sequence 
complementaiy to one of SEQ ID NOs: 38-195; hybridizing said primer to an mRNA in said 
collection that encodes said protdn; reverse transcribing said lq4)ridized primer to make a fiist 
cDNA strand from said mRNA; making a second dONA strand complementary to said first 

25 cDNA strand; and isolating the resuWng cDNA eaicoding said protein comprising said first 
cDNA strand and said second cDNA strand. 

Another aspect of the invention is an isolated or purified cDNA encoding a human 
secretory protein, said human secretory protdn comprising the protein encoded by one of 
SEQ ID NOs 38-195 or a fi^gment thereof of at least 10 amino adds, said cDNA bdng 

30 obtainable by the method described in the preceding paragraph. In one embodiment, the 
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cDNA comprises the full protdn coding sequence of said protein v*ich sequence is partially 
■ included in one of the sequences of SEQ ID NOs: 38-1 95. 

Another aspect of the present invention is a method of making a cDNA encoding a 
human secretory protdn that is paitiaHy encoded by one of SEQ ID NOs 38-1 95, comprising 
5 the steps of obtaining a cDNA comprising one of the sequences of SEQ ID NOs: 38-195; 
contacting said cDNA with a detectable probe comprising at least 1 5 consecutive nucleotides 
of said sequence of SEQ ID NO: 38-195 or a sequence complementary thereto under 
conditions which permit said probe to hybridize to said cDNA; identifying a cDNA which 
hybridizes to said detectable probe; and isolating said cDNA which hybridizes to said probe. 

10 Another aspect of the present invaition is an isolated or purified cDNA encoding a 

human secretory protein, said human secretory protem comprising the protdn encoded by 
one of SEQ ID NOs 38-195 or a fingment thaeof of at least 10 amino adds, said cDNA 
being obtainable by the metfiod desmbed in the preceding paragraph. In one embodiment, 
the cDNA comprises the fidl protdn codirig sequence partial^ induded in one of the 

15 sequences of SEQ ID NOs: 38-195. 

Another aspect of the present invofition is a method of making a cDNA comprising 
one of the sequence of SEQ ID NOs: 38-195, compriang the steps of contacting a collection 
of mRNA molecules from human cells with a first primer enable of hybridizing to the polyA 
tail of said mRNA; hybridizing said first primer to said polyA tail; reverse transcribing said 

20 mRNA to make a first cDNA strand; making a second cDNA strand complementary to said 
first cDNA strand using at least one primer comprising at least 15 nudeotides of one of the 
sequences of SEQ ID NOs 38^195; and isolating the resulting cDNA comprising said first 
cDNA strand and said second cDNA strand. 

Another aspect of the present invention is an isolated or purified cDNA encodirig a 

25 human secretory protdn, said human secretory protdn comprisir^ the protdn encoded by 
one of SEQ ID NOs 38-195 or a fiagment thereof of at least 10 amino adds, said cDNA 
bdng obtainable by the method described m the preceding paragraph. In one embodiment, 
the cDNA comprises the fiill protdn coding sequence partially included in one of the 
sequences of SEQ ID NOs: 38-195. 

30 In one embodiment of the method described in the two paragraphs above, the second 

cDNA strand is made by contacting said first cDNA strand with a first pair of primers, said 
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first pair of primers compriang a second primer compriang at least 15 consecutive 
- nucleotides of one of the sequences of SEQ ID NOs 38-195 and a third primer having a 
sequence therein which is included within the sequence of said first primer, performing a first 
polymerase chain reaction with said first pair of nested primers to genoate a first PCR 
5 product; contacting said first PCR product with a second pair of primers, said second pair of 
primers comprising a fourth primer, said fourth primer comprising at least 15 consecutive 
nucleotides of said sequence of one of SEQ ID NOs: 38-195 , and a fifth primer, said fourth 
and fifth primers being capable of hybridizing to sequences witiiin said first PCR product; and 
performing a second polymerase chain reaction, thereby generating a second PCR product 

^0 One aspect of the presmt invention is an isolated or purified cDNA encoding a 

human secr^oiy protein, said human secretory protdn comprising the protein encoded by 
one of SEQ ID NOs 38-195, or a finagment thereof of at least 10 ammo adds, said cDNA 
being obtainable by the mrthodofthe preceding paragraph. In one embodiment, the cDNA 
canq)rises the fiiU protein coding sequence partially included in one of the sequences of SEQ 

15 ID NOs: 38-195. 

Another aspect of the presrat invention is the method described Sour paragraphs 
above in which the second cDNA strand is made by contacting said first cDNA strand with a 
second primer comprising at least 15 consecutive nucleotides of the sequences of SEQ ID 
NOs: 38-195; hybridizing said second primer to said first strand cDNA; and extending said 

20 hybridized second primer to generate said second cDNA strand. 

Another aspect of the presOTt invention is an isolated or purified cDNA encoding a 
human secretory protein, said human secretory protdn comprising the protein partially 
encoded by one of SEQ ID NOs 38-195 or comprising a firagment thereof of at least 10 
amino adds, said cDNA bdrig obtainable by the method described in the precedirig 

25 paragraph. In one embodiment, the cDNA comprises the fiill protein codirig sequence 
partially included in of one of the sequences of SEQ ID NOs: 38-195. 

Another aspect of the present invention is a n^od of making a protdn comprising 
one of the sequences of SEQ ID NOs: 196-353, comprising the steps of obtaining a cDNA 
encoding the fiill protein sequence partially included in one of the sequences of sequence of 

30 SEQ ID NOs: 38-195; inserting said cDNA m an expression vector such that said cDNA is 
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operably linked to a promoter, introducing said expression vector into a host cell v^dierAy 
- said host cell produces the protdn encoded by said cDNA; and isolating said piotdn. 

Another aspect of the present invention is an isolated protdn obtainable by the 
method described in the preceding paragraph. 
5 Another aspect of the present invaition is a method of obtaining a promoter DNA 

comprising the steps of obtaining DNAs located upstream of the nucldc adds of SEQ ID 
NOs: 38-195 or the sequaices complemaitaiy thereto; screening said upstream DNAs to 
identify a promoter capable of directing transcription initiation; and isolating said DNA 
comprising said idoitified promoter. In one embodiment, the obtaining stq> comprises 
10 chromosome walking from said nucleic acids of SEQ ID NOs: 38-195 or sequences 
complementary thereto. In another embodiment, the screening step comprises inserting said 
upstream sequences into a promoter reporter vector. In another embocUment, the screening 
step comprises identifying motife in said upstream DNAs which are transcription feaor 
binding sites or transcription start sites. 
15 Another aspect of the present invention is an isolated promoter obtainable by the 

method described above. 

Another aspect of the present invention is an isolated or purified protein comprising 
one of the sequences of SEQ ID NOs: 196-353. 

Another aspect of the present invention is the inclusion of at least one of the 
20 sequences of SEQ ID NOs: 38-195, or one of the sequences complementary to the sequences 
of SEQ ID NOs: 38-195, or a fi:agment thereof of at least 15 consecutive nucleotides in an 
anray of discrete ESTs or fragments thereof of at least 15 nucleotides in lengdi. In one 
embodiment, the array includes at least two of tte sequences of SEQ ID NOs: 38-195, the 
sequences conq)lementaiy to the sequences of SEQ ID NOs: 38-195, or fragments thereof of 
25 at least 1 5 consecudve nucleotides. In another anbodiment, the array includes at least five of 
the sequences of SEQ ID NOs: 38-195, the sequences complementaiy to the sequences of 
SEQ ID NOs: 38-195, or firagments thereof of at least 15 consecutive nucleotides. 

Another aspect of the present invention is a promoter having a sequence selected 
from the group consisting of SEQ ID NOs: 31, 34, and 37. 

30 



wo 99/06551 



PCT/1B98/01235 



13 

Brief Pescrintion of the Drawings 
Figure 1 is a summary of a procedure for obtaining cDNAs which have been 
selected to include the 5' ends of the mRNAs from which they derived. 

Figure 2 shows the distribution of Von Heijnc scores for 5' ESTs in each of the 
5 cat<«orie$ described herein and the probability that these 5' ESTs encode a signal peptide. 

Figure 3 summarizes a general method used to clone and sequence extended cDNAs 
containing sequences adjacent to 5' ESTs. 

Figure 4 (description of promoters staicture isolated from SignalTag 5* ESTs) 
provides a schematic description of promoters isolated and the way they are assembled with 
1 0 the corresponding 5' tags. 

Detailed Description of the Preferred Embodiment 
Table IV is an analysis of the 43 amino adds located at the N terminus of all human 
SwissProt proteins to d^enrane the frequency of false positives and false natives using the 
techniques for signal peptide identification described herein. 
15 Table V shows the distribution of 5' ESTs in each cat^ory described herein and the 

number of 5' ESTs in each category having a given minimum Von Hdjne's score. 

Table VI shows the distribution of 5' ESTs in eadi cat^ory described herein with 
respect to the tissue fh^m which the 5' ESTs of the corresponding mRNA were obtdned. 

Table VII describes the transcription factor binding sites present in each of these 
20 promoters. 

L General Methods for Obt aining ESTs derived from mRNAs with intact y 
ends 

In order to obtain the 5' ESTs of the present invention, mRNAs with intact 5* 
25 ends must be obtained. Currently, there are two approaches for obtaining such mRNAs 
with intact 5' ends as described below: either chemical (I) or enzymatic (2). 

1 . Chemical Meth ods for Obtaining mRNAs having Intact 5^ Ends 

One of these iq)proaches is a chemical mocfification method involving derivatization 
30 of the 5' ends of the mRNAs and sdection of the derivatized mRNAs. The 5' ends of 
eukaiyotic mRNAs possess a structure referred to as a "cap" which comprises a guanosine 

SUBSTITUTE SHEET (RULE 26) 
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methylated at the 7 position. The cap is joined to the first transcribed base of the mRNA by a 
5', 5'-triphosphate bond. In some instances, the 5' guanosine is methylated in both the 2 and 
7 positions. Rarely, the 5' guanosine is trimethylated at the 2, 7 and 7 positions. In the 
chemical method for obtaining mRNAs having intact 5' ends, the 5' cap is ^jccifically 
5 derivatized and coupled to a reactive group on an immobilizing substrate. This specific 
derivatization is based on the feet that only the ribose linked to the methylated guanosine at 
the 5' end of the mRNA and the ribose linked to the base at the 3' terminus of the mRNA, 
possess 2', 3'-cis diols. 

Optionally, the 2', 3'-cis diol of the 3' terminal ribose may be chemically modified, 

10 substituted, converted, or eliminated, leaving only the ribose linked to the methylated 
guanosine at the 5' end of the mRNA with a 2\ 3'-cis diol. A variety of techniques are 
available for eliminating the 2', 3'-cis diol on the 3' tenninal ribose. For example, controlled 
alkaline hydrolysis may be used to generate mRNA fiagments in which the 3' terminal ribose 
is a 3'-phosphate, 2'-phosphate or (2', 3'>cyclophosphate, Thereafter, the fi:agment which 

15 includes the original 3' ribose may be eliminated firom the mbcture through chromatography 
on an oligodT cohmm. Alternatively, a base which lacks the 2', 3'-cis diol may be added to 
the 3' end of the mRNA using an RNA ligase such as T4 RNA ligase. Exanqjle I below 
describes a metkxi for ligation of a nucleoside diphosphate to the 3' end of messenger RNA 

20 - EXAMPLE 1 

Ligation of the Nucleoside Diphosphate pCp to the 3' End of mRNA. 
One ^ig of RNA was incubated in a final reaction medium of 10 ^il in the presence of 
5 U of T4 phage RNA ligase in the buffer provided by the manufecturer (Gibco - BRL), 40 U 
of the RNase inhibitor RNasin (Promega) and, 2 jil of ^^pCp (Amersham #PB 10208). The 
25 incubation was perfonned at 37**C fijr 2 hours or ovemi^ at 7-8**C. 

Following modification or elimination of the 2', 3'-cis diol at the 3' ribose, the 2', 3'- 
cis diol present at the 5' end of the mRNA may be oxidized using reagents such as NaBU, 
NaBHjCN, or sodium periodate, thereby converting the 2', 3'-cis diol to a dialdehyde. 
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Example 2 describes the oxidation of the 2', 3'-cis diol at the 5' end of the mRNA with 
' sodium periodate. 

EXAMPLE! 

5 Oxidation of 2\ 3^cis diol at the End of the mRNA with Sodium PerinHat^ 

0.1 OD unit of either a c^ped oligoribonucleotide of 47 nucleotides Cmcluding the 
cap) or an uncapped oligoribonucleotide of 46 nucleotides were treated as follows. The 
oligoribonucleotides were produced by in vitro transcription using the transcription kit 
" AmpUSoibe T7" (Epicentre Technolo^es). As indicated below, the DNA template for the 

10 RNA transcript contained a angle cytosine. To synthesize the uncapped RNA, all four NTPs 
were included in the in vitro transcription reaction. To obtain the capped RNA, GTP was 
replaced by an analogue of the c^, m7G(5')ppp(5')G. This compound, recognized by the 
polymerase, was incorporated into the 5' end of the nascrat transcript during the initiation of 
transcription but was not incorporated durii^ the extension step. Consequertly, the resulting 

15 RNA contained a cap at its 5' end. The sequences of the oligoribonucleotides produced by 
the in vitro transcription reaction were: 
+Cap: 

5'm7GpppGCAUCCUACUCCCAUCCAAUUCCACCCUAACUCCUCCCAUCUCCAC^ 
3' (SEQIDNO:!) 
20 -Cap: 

5'-ppp(X:AUCCUACUCCCAUCCAAUUCCACCCUAACUCCUCCCAU 
(SEQIDNO:2) 

The oligoribonucleotides were dissohred in 9 nl of ac^e buffer (0.1 M sodium 
acetate, pH 5.2) and 3 jil of freshly prepared 0. 1 M sodium periodate solution. The mbcture 
25 was incubated for 1 hour in the dark at 4^C or room temperature. Thereafter, the reaction 
was stopped by adding 4 jil of 10% ethylene glycol. The product was ethanol predpitated, 
resuspended in at least 10 jil of water or appropriate buffer and dialyzed against water. 

The resulting aldehyde groups may then be coupled to molecules having a reactive 
30 amine group, such as hydraane, caibaade, thiocarbazide or semicarbazide groups, in order to 
fecilitate enrichment of the 5' ends of the mRNAs. Molecules having reactive amine groups 
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which are suitable for use in selecting mRNAs having intact 5' ends include avidin, proteins, 
antibodies, vitamins, ligands capable of spedficaUy binding to receptor molecules, or 
oUgonucleotides. Example 3 bdow describes the coupling of the resulting dialdehyde to 
biotin. 

5 

EXAMPLES 

Coupling of the Dial dehvde at the 5' End of Transcrip ts with Rintin 
The oxidation product obtained in Example 2 was dissolved in 50 jil of sodium 
acetate at a pH between 5 and 5.2 and 50 pi of freshly prepared 0.02 M solution of biotin 
10 hydrazideinaniedioxyethanol/wata-niixture(l:l)offoimula: 



H 



NH2- 



O 
II 

-NH — C- 



"(CH2)rr-NH -C— (CH2)4- 



In the compound used in these experiments, n=5 . However, it wiU be appredated that 
other cx)nimeraally available hydrazides may also be used, such as molecules of the above 
formula in which n varies from 0 to 5 . The mixture was then incubated for 2 hours at 3TC, 
precipitated with ethanol and dialyzed against distilled watCT. Example 4 demonstrates the 
specificity of the biotinylation reaction. 

EXAMPLE 4 

Spedfidtv o f Biotin^dation of Capped Transcripts 
The ^jedficity of the biotinylation for C2q)ped mRNAs was evaluated by gel 

electrophoresis of the following samples: 

Sanq)le 1. The 46 nucleotide uncapped in vitro transcript prepared as in Example 2 

and labded with ^pCp as described in Example 1 . 

Sample 2. The 46 nucleotide uncapped in vitro transcript prepared as in Example 2, 

labded with ^^pCp as described in Example 1, treated with the oxidation reaction of Example 

2, and subjected to the biotinylation conditions of Example 3. 



wo 99/06551 



PCT/IB98/0123S 



17 

Sample 3. The 47 nucleotide in vitro transoipt prq)ared as in Exanq)ie 2 and 
- labeled with '^p as described in Example 1. 

Sample 4. The 47 nucleotide capped in vitro transcript prepared as in Example 2. 
labeled witfi as described in Example 1. treated with the oxidation reaction of Example 
5 2, and subjected to the biotinylation conditions of Example 3. 

Samples 1 and 2 had identical migration rates, demonstrating that the uncapped 
RNAs were not oxidized and biotinylated. Sample 3 migrated more slowly than Samples 1 
and 2, whfle Sample 4 exhibhed the slowest migration. The diflFerence in migration of the 
RNAs in Samples 3 and 4 denwnstrates that the capped RNAs were q)ecifically biotinylated. 

10 

In some cases, mRNAs having intact 5' ends may be enridied by binding the molecule 
containing a reactive amine group to a suitable sofid phase substrate such as the inside of the 
vessel containing tiie mRNAs, magnetic beads, dromatography matrices, or nylon or 
nitrocellulose membranes. For example, where the molecule having a reactive amine group is 

15 biotin, the solid phase substrate be coupled to avidin or stieptavidin. Akemativdy, 
w*ere die molecule having the reactive amine group is an antibody or recq>tor ligand, the 
solid phase substrate may be coupled to the cognate antigen or receptor. Finally, where the 
molecule having a reactive amine group comprises an oligonucleotide, the solid phase 
substrate may comprise a con^lementaiy oligonucleotide. 

20 The mRNAs having intact 5' ends may be released from the solid phase foUovnng die 

enrichment procedure. For example, where the dialdehyde is coupled to biotin hydrazide and 
the solid phase comprises streptavidin, the mRNAs m^ be released fiom tfK solid phase by 
simply heatirig to 95 d««rees Celsius in 2% SDS. In some methods, the molecule having a 
reactive anrnie group m^ also be deaved from Ae mRNAs havii^ intact 5' ends following 

25 enrichment Example 5 describes the capture ofbiotinylated mRNAs with streptavidin coated 
beads and the release of the biotinylated mRNAs from the beads following enrichment. 

EXAMPLE 5 

Capture and Release of Biotinylated m RNAs Usin^ -Streptavidin Coated Beads 
30 The strq)tavidin coated magnetic beads w«e jM^pared according to the 

manufecturer-s instructions (CPG Inc., USA). TTie biotinylated mRNAs were added to a 
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hybridization buffer (1.5 M NaCl. pH 5 - 6). After incubating for 30 minutes, the unbound 
and nonbiotinylated material was removed. The beads were then wadied several times in 
water with 1% SDS. The beads thus obtairwd were incubated for 15 minutes at 95X in 
water containing 2% SDS. 

Example 6 demonstrates the efficiency with which biotinylated mRNAs were 
recovered fix)m the strq)tavidin coated beads. 



EXAMPLE 6 
Effidencv of Recoverv of Biotinylated mRNAs 
10 The effidency of Ae recoveiy procedure was evahiated as follows. Capped RNAs 

were labeled with ^^pCp, oxidized, biotinylated and bound to strq)tavidin coated beads as 
described above. Subsequently, the bound RNAs were incubated for 5, 15 or 30 minutes at 
95X in the presence of 2% SDS. 

The products of the reaction were analyzed by dectrophoreas on 12% 
15 polyacrylamide g^s under denaturing conditions (7 M urea). The gels were subjected to 
autoradic^TE^hy. During this manipulation, the hydrazone bonds were not reduced. 

Increaang amounts of nudeic acids were recovered as incubation times in 2% SDS 
increased, demonstrating that biotiiqdated mRNAs were effidently recovered. 



20 In an akemative method for obtaining mRNAs having intact 5' ends, an 

oligonucleotide vfbich has been doivatized to contain a reactive amine group is specifically 
coupled to mRNAs having an intact cap. Preferably, the 3' end of the mRNA is blocked prior 
to the step in wMdi the aldehyde groups arc joined to Ae derivatized cJi^nudeotide, as 
described above, so as to prevoit 4e derivatized oligonudeotide fi^m being joined to the 3' 

25 end of the mRNA. For exanq)le, pCp may be attadied to the 3' end of the mRNA u^ng 14 
RNA ligase as described in example 1. However, as discussed above, blocking the 3' end of 
the mRNA is an optional step. Derivatized oligonudeotides may be prepared as described in 
Example 7. 
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EXAMPLE 7 

Derivatization of Oligonucleotide;; 
An oligonucleotide phosphoijdated at its 3' end was converted to a 3' hydraade in 3' 
by treatment with an aqueous solution of hydrazine or of dihydrazide of the formula 
5 H2N(R1)NH2 at about 1 to 3 M, and at pH 4.5 at a temperature of 8X overnight. This 
incubation was performed in the presence of a carixxiiinude type agent soluble in water such 
as l-ethyl-3-<3-Hlimethyiaminopropyl)carbodiimide at a final concentration of 0.3 M. 

The derivatized oligonucleotide was then separated fi-om the other agents and 
products using a standard technique for isolating oligonucleotides. 
0 As discussed above, the mRNAs to be enriched may be treated to elimin^ 

groups which may be present thereon. This may be accomplished by enzymatic ligation of 
sequences laddng a 3' OH, sudi as pCp, as described in Exaniple I. Alternatively, the 3' OH 
groups may be diminated by alkaline hydrolyas as described in Example 8 below. 



15 EXAMPLES 

Elimination of 3^ O H Groups of mRNA Using Alkaline Hvdrolvsi?; 
In a total volume of 100 jd of 0. 1 N sodium hydroxide, 1 .5 ^ig mRNA is incubated 
for 40 to 60 minutes at 4X. The sohition is neutralized with ac^c add and predpitated with 
ethanol. . 

20 FoUowing the optional diminationofthe 3' OH groups, the diolgroiqw at th^ 

of the mRNAs are oxidi^ as described bdow in Exanq)le 9. 

EXAMPLE 9 

Oxidation of Diols of mRNA 

25 Up to 1 OD unit of RNA dissolved in 9 jd of buffer (0.1 M sodium acetate, pH 

6-7) or water and 3 ^1 of freshly prepared 0.1 M sodium periodate solutioa The reaction 
was incubated for 1 h in the daric at 4^C or room temperature. Following the incubation, the 
reaction was stopped by adding 4 jil of 10% ethylene glycol. Thereafter the mixture was 
incubated at room terapOTturc for 15 minutes. After ethanol predpitation, die product was 

30 resuspended in at least 10 jxl of water or appropriate buffer and dialyzed against water. 



wo 99/06551 



20 



PCT/IB98/01235 



FoUowing oxidation of the diol groups at the 5' ends of the mRNAs, the derivatized 
oUgonucleotide was joined to the resulting alddiydes as described in Example 10. 

EXAMPLE 10 

5 Ligature of Aldehydes of mRNA to Derivatized 01igonucleotide<; 

The oxidized mRNA was dissolved in an addic medium such as 50 of sodium 
acetate pH 4-6. Fifty of a solution of the derivatized ofigonucleotide were added in order 
to ol^ an mRNAiderivatized oligonucleotide ratio of 1 :20. The mixture was reduced vntii 
a borohydride and incubated for 2 h at 3TC or overnight (14 h) at 10"C. The mixture was 

10 then ethanol predicated. iBsuspended in 10 Ml or more of water or i^jpropriatebuflfer and 
dialyzed against distilled water. If desired, tiie resulting product may be analyzed using 
aaylamide gd dectrophMeas, HPLC anatysis, or ather conventional techniques. 

Following the attadunent of the derivatized oligonudeotide to the mElNAs, a reverse 
1 5 transoiption reaction may be perfonned as described in Example 1 1 bdow. 

EXAMPLE 11 

Reverse Transcription of mRNAs ligatured to Deriva tiTed niif>nniirf«^A.c 
An ofigodeo^qrribonudeotide was derivatized as follows. Three OD units of an 
20 oKgodeoxyribonudeotide of sequence 5' ATCAAGAATTCGCACGAGACCATTA3 * (SEQ 
ID N0:3) having 5'-0H and 3'-P ends were dissolved in 70 ^l of a 1.5 M 
hydrwq^benzotriazote sduticm, pH 5.3, prqiared in dimedq^fonnanrideAvater (75:25) 
containing 2 Mg of l-etIqdO-(3-dimetii>daniinopropyl)cart)odiimide. The mixture was 
incubated for 2 h 30 niin at 22''C and then precipitated twice in UaOVacetone. The pdlet 
25 vm resuspended in 200 ^1 of 0.25 M hydrazine and incubated at 8"C from 3 to 14 h. 
Following the hydrazine reaction, the mixture was predpitated twice in LiC10</acetone. 

The messenger RNAs to be revKse transcribed were extracted fiom blodcs of 
placenta having sides of 2 cm which had been stored at -80°C. The total RNA was extracted 
using conventional addic phenol tedmiques. Oligo-dT diromatography was used to purify 
30 tiieniRNAs. The int^rityofthe mRNAs was checked by Northern-blotting. 
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Hie diol groups on 7 pg of the placental mRNAs were oxidized as described above in 
Example 9. The derivatized oligonucleotide was joined to the mRNAs as described in 
Example 10 above except that the precipitation step was replaced by an exclusion 
chromatography step to remove derivatized oUgodeoxyribonudeotides which were not joined 
to mRNAs. Exdusion dnxmiatography was performed as foliowrs: 

Ten ml of Uhrogd AcA34 (BioSepra#230151) gel, a mix of agarose and acrylamide, 
were equilibrated in 50 ml of a solution of 10 mM Tris pH 8.0. 300 mM NaCI, 1 mM EDTA, 
and 0.05% SDS. The mbcture was allowed to sediment. The supernatant was eliminated and 
die gd was resuspended in 50 ml of buflFer. This procedure was npeat&d 2 or 3 times. 

A 0ass bead (diameter 3 mm) was introduced into a 2 ml di^)osd>le pipette Oength 
25cm). The pipette was filled widi die gdsuq)ension until die hd^oftiwgd stabilized at 
1 an from die top of the pipette. The column was tiien equilibrated witfi 20 ml of 
equilibration buflfer<10 mM Tris HCl pH 7.4, 20 mM NaCI). 

Ten fd of the mRNA whidi had reacted widi the derivatized ofigonudeotide were 
15 mixed in 39 m1 of 10 mM urea and 2 ^1 of blue-glycerol buffer, which had been prepared by 
dissohring 5 mg of bromophend blue in 60% glycerol (v/v), and passing die mixture tiirough 
a 0.45 pm diameter filter. 

The column was tiien loaded with the mRNAs coupled to die oligonudeotide. As 
soon as the sample had penetrated, equilibration buffer was added. Hundred jd fiactions were 

20 then coUecteA Derivatized ofigonudeotide which had not been attached to mRNA appeared 
in fiaction 16 and later fiactions. Thus, fiactions 3 to 15 were combined and predpitated 
withedumol. 

To determine M*etiier the derivatized ofigMudeotide was actually linked to mRNA, 
one terth of die combined fiactions were spotted twice on a nylon membrane and hybridized 

25 to a radioactive probe using conventional techniques. The labded probe used in these 
hybridizations was an oKgodeoxyribonudeotide of sequence 
5'TAATGGTCTCGTGCGAATTCTTGAT3' (SEQ ID N0:4) anticomplementary to die 
derivatized oligonudeotide. A signal observed after autoradiography, indicated diat die 
daivatized oligonucleotide had been truly joined to the mRNA. 

30 The remaining nine tentii of die mRNAs which had reacted widi die derivatized 

oligonudeotide was reveree transcribed as follows. A rwerse transcription reaction was 
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carried out with reverse transcriptase foUowing the manufecturer^s instructions and 50 pmol 
' of nonamers with random sequence as primers. 

To ensure that reverse transcription had been carried out through the cap stnicture, 
two types of experiments were performed. 
5 In the first ^proach, after elimination of RNA of the cDNA:RNA heteroduplexes 

obtained fiiom the reverse transcription reaction by an alkaline hydrolysis, a portion of the 
resulting single stranded cDNAs was spotted on a positively diarged m«nbrane and 
hybridized, using conventional methods, to a labeled probe having a sequence identical to 
that of the derivatized oligonucleotide. Control spots containing, 1 pmol, 100 finol, 50 finol, 

10 10 finol and 1 finol of a control oligodeoxyribonucleotide of sequence identical to that of the 
derivatized oligonucleotide were included. The signal observed in the spots containing the 
cDNA indicated that approximately 15 finol of the doivatized oligonucleotide had been 
reverse transcribed. These results demonstrate that the reverse transcription can be 
performed through the cap and, in particular, that reverse transoiptase oosses the 5'-P-P-P- 

15 bond ofthe cap of eukaiyotic messenger RNAs. 

In the second type of experiment, the single stranded cDNAs obtained fi-om the above 
first strand synthesis w^e used as template for PGR reactions. Two types of reactions were 
carried out. First, spedfic amplification of the mRNAs for alpha globin, dehydrogenase, ppl5 
and elongation fector E4 were carried out using the fi)llowing pairs of 

20 oligodeo^Qrribonudeotide primers. 

alpha-globm 

GLO-S: 5'CCG ACA AGACCAACGTCAAGGCCGa' (SEQIDNO:5) 
GLO-As: 5TCA CCA GCA GGC AGT GGC TTA GGA G 3' (SEQ ID N0:6) 

25 

dehydrogenase 

3 DH-S: 5' AGT GAT TCC TGC TAG TTT GGA TGG C3' (SEQ ID N0:7) 
3 DH-As: 5'GCT TGG TCT TGT TCT GGA GTT TAG A3' (SEQ ID N0:8) 



30 ppl5 

PP15-S: 5TCC AGA ATG GGA GAC AAG CCA ATT T3* (SEQ ID NO:9) 
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PPlS-As: 5*AGGGAGGAGGAAACAGCGTGAGTCC3'(SEQIDNO:10) 

Elongation &ctor E4 
EFAl-S: 5'ATG GGA AAG GAA AAG ACT CAT ATC A3* (SEQ ID NO:l 1) 
5 EFIA-As: 5'AGC AGC AAC AAT CAGGAC AGC ACAG3' (SEQ ID NO:12) 

Second, non specific amplifications wot also carried out with the antisaise 
oligodeoxyribonucleotides of the pairs described above and with a primer derived fit)m the 
sequence of the derivatized oKgodeo)qaibonudeotide 

10 (5^ATCAAGAATTCGCACGAGACCATTA3') (SEQ ID N0;13). 

One twentieth of the foUowing RT-PCR product samples were run on a 1.5% 
agarose gel and stained with ethidium bromide. 

San^le 1: The products ofaPCR reaction uang the globin primers of SEQ ID NOs 
5 and 6 in the presrace of cDNA 

15 Sample2: The products ofaPC^l reaction umg the globin primers of SEQ ID NOs 

5 and 6 in the absmce of added cDNA 

San5)le 3: The products of a PCR reaction using the dehydrogenase primers of SEQ 
IDNOs 7 and 8 in the presence of cDNA 

Sample 4: The products ofa PCR reaction using the dehydrogenase primers of SEQ 
20 ID NOs 7 and 8 in the absence of added cDNA 

Sample 5: The products of a PCR reaction using the pplS primas of SEQ ID NOs 9 
and 10 in the presence of cDNA 

Sanq>le6: The products of a PCR reaction usmg the pp 15 primers of SEQ ID NOs 9 
and 10 in the absence of added cDNA 
25 Sample 7: The products of a PCR reaction using the EIF4 primers of SEQ ID NOs 

11 and 12 in the presence of added cDNA 

Sanq>le 8: The products of a PCR reaction using the EIF4 primers of SEQ ID NOs 
1 1 and 12 in the absence of added cDNA 

A band of tiie size expected for the PCR product was observed only in samples 1, 3, 
30 5 and 7, thus indicating the presence of die corresponding sequence in the cDNA population. 
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PGR reactions were also carried out with the antisense oligonucleotides of the globin 
and dehydrogenase primers (SEQ ro NOs 6 and 8) and an oUgonudeotide whose 
corre^nds to that ofthederivatized oligonucleotide. The presence of PGR products of the 
e>q)ected aze in the samples equivalent to above samples 1 and 3 indicated that the 
5 derivatized oligonucleotide had been linked to mRN A. 



The above examples summarize the chemical procedure for enriching mRNAs for 
those having intaa 5' ends as illustrated in Figure 1. Further detail regarding the chonical 
^proaches for obtaining such mRNAs are disclosed in International Application No. 

10 W096/34981. published November 7, 1996, which is incorporated herein by reference. 
Strategies based on the above dimiical modifications to the 5' cap structure may be utilized 
to gen^e cDNAs sdected to inchide the 5' ends of the mRNAs fix>m vAndx Ihey derived. 
In one version of sudi procedures, the 5' ends of the mRNAs are modified as described 
above. Thereafter, a reverse transcription reaction is conducted to extend a primer 

1 5 complementary to the 5' end of the mRNA. Single stranded RNAs are eliminated to obtain a 
population of cDNA/mRNA heteroduplexes in which the mRNA includes an intact 5' end. 
The resuking heteroduplexes may be captured on a solid phase coated with a molecule 
capable of int«acting with the molecule used to derivatize the 5' end of the mRNA. 
Thereafter, the strands of the hetmxiuplexes are sqjarated to recover angle stranded first 

20 cDNA strands which indude they end of the mRNA. Second strand cDNA synthesis may 
then proceed uang conventional tedmiques. For example, the procedures disclosed in WO 
96/34981 or in Caminci. ei al,. Genomics 37:327-336, 1996, the (fisdosures of which are 
incorporated harin by reference, may be employed to sdect dJNAs whidi include the 
sequence doived fi-om the 5' end of the coding sequence of the mRNA. 

25 Following ligation of the oligonucleotide tag to the 5' cap of the mRNA, a 

reverse transcription reaction is conducted to extend a primer complementary to the 
mRNA to the 5' end of the mRNA. Following elimination of the RNA component of the 
resulting heteroduplex using standard techniques, second strand cDNA synthesis is 
conducted with a primer complementary to the oligonucleotide tag. 

30 
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2. Enzymatic Methods for Obtaining mRNAs having Intact 5' Ends 

Other tedmiques for selecting cDNAs extending to the 5' end of the mRNA from 
vAiidi they are derived are folly oizymatic. Some versions of these techniques are disdosed 
in Dumas Mtae Edwards J.B. Poctoral Theas of Paris VI Univ^sity, Le clonage des ADNc 
5 compiets: difficuhes et perspectives nouvelles. Apports pour Tetude de la r^ulation de 
Texpresaon de la tryptophane hydnwqrlase de rat, 20 Dec, 1993), EPO 625572 and Kato et 
aL, Gene 150:243-250, 1994, the disclosures of vAiich are incorporated herein by reference. 

Briefly, in such approaches, isolated mRNA is treated with alkaline phosphatase to 
remove the phosphate groups present on the 5' ends of uncj^ped incomplete mRNAs. 
10 Following this procedure, the cap present on fall length mRNAs is ercqmatically removed 
with a decapping en2yme such as T4 potynucleotide Idnase or tobacco add pyrophosphatase. 
An oligonucleotide, ^ch may be either a DNA oligonudeotide or a DNA-RNA hybrid 
oligonudeotide having RNA at its 3' end, is then ligated to the phosphate present at the 5' 
end of the decapped mRNA usitig T4 RNA Kgase. The oligonucleotide may indude a 
1 5 restriction site to fidEtate doning of die cDNAs fbllowng their qoithesis. Example 1 2 bdow 
describes one enzymatic method based on the doctoral thesis of Dumas. 

EXAMPLE 12 
Enzymatic Approach for Obtaining 5' ESTs 

20 Twenty nmCTOgrams of PolyA+ RNA were dq)ho^hor^ed uang Calf Intesdnal 

Phosphatase (Biolabs). After a phenol chloroform extraction, the cap structure of mRNA 
was tydrolysed uang the Tobacco Add Pyrophosphatase (purified as described by Shinshi ei 
al... Biochemistry 15: 2185-2190, 1976) and a hemi 5T)NA/RNA.3' oligonudeotide having 
an unphosphoiylated 5' end, a stretch of adenosine ribophosphate at the 3' end, and an EcoRI 

25 site near the 5' end was ligated to the 5T ends of mRNA using the T4 RNA ligase (Biolabs). 
Oligonucleotides suitable for use in this procedure are preferably 30 to 50 bases in length. 
Oligonucleotides having an unphosphoiylated 5' end may be synthesized by adding a 
fluorochrome at the 5' end. The inclusion of a stretch of adraosine ribophosphates at the 3' 
end of the oligonudeotide mcreases ligation eGBdency. It will be appreciated that the 

30 oligonucleotide may contain cloning ^es other than EcoRI. 
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Following ligation of the oligonucleotide to the phosphate present at the 5' end of 
" the dec^ped mRNA, first and second strand cDNA synthesis is carried out using 
conventional methods or those specified in EPO 625,572 and Kato et aL supra, and 
Dumas Nfflne Edwards, supra, the disclosures of which are incorporated herein by 
reference. The resulting cDNA may then be ligated into vectors such as those disclosed 
in Kato ei aL, supra or other nucleic acid vectors knoAvn to those skilled in the art using 
techniques such as those described in Sambrook et aL, Molecular Cloning: A Laboratory 
Manual 2d Ed,, Cold Spring Harbor Laboratory Press, 1989, the disclosure of which is 
incorporated h^ein by reference. 

n. Obtention and Characterization of the 5' ESTs of the Present Invention 

The 5' ESTs of the present mvention were obtained using the aforementioned 
chemical and enzymatic approaches for enriching mRNAs for those having intact 5' ends 
as deoibed bdow. 

1. Obtention of 5* ESTS Using mRNAs with Intact 5^ Ends 

First, mRNAs were prepared as described in Example 13 below. 



EXAMPLE 13 

20 Preparation of mRNA With Intact S* Ends 

Total human RNAs or polyA* RNAs derived fix>m 29 different tissues were 
respectively purchased from LABIMO and CLONTECH and used to generate 44 cDNA 
libraries as follows. The punAased RNA had been isolated from cdls or tissues using add 
guanidium thiocyanate-phenol-chlorofonn extraction (Chomczynidd and Sacchi, Analytical 

25 Biochemistry 162:156-159, 1987). PolyA* RNA was isolated from total RNA (LABIMO) 
by two passes of oligo dT chromatography, as described by Aviv and Leder, Proc, NatL 
Acad ScL USA 69: 1408-1412, 1972 in order to eliminate ribosomal RNA 

The quality and the integrity of the polyA+ RNAs were checked. Northern blots 
hybridized with a globin probe were used to confinn that the mRNAs were not degraded. 

30 Contamination of the polyA" mRNAs by ribosomal sequences was checked using Northern 
blots and a probe derived from the sequence of the 28S rRNA. Prq>arations of mRNAs with 
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less than 5% of iRNAs were used in Ebraiy constnicdon. To avoid constructing Ubraries 
with RNAs contaminated by exogenous sequences (prokaryotic or fungal), the presence of 
bacterial 16S ribosomal sequences or of two highly e?q)ressed fiingal 
using PCR. 

5 Following preparation of the mRNAs, the above described chemical and/or the 

enzymatic procedures for enriching mRNAs for thoses having mtact 5' ends wxe employed 
to obtain 5' ESTs from various tissues. In both ^proaches, an oligonucleotide tag was 
attached to the 5' ends of the mRNAs. The oligonucleotide tag had an EcoRI site therein to 
fecilitate later cloning procedures. To fedlitate the processing of angle stranded and double 

10 stranded cDNA obtained in the omstruction of the lilwairies, the same nudeoticfic sequence 
was used to design the ligated oligonudeotide in both chemical and enigmatic approadies. 
Neverthdess, in the chemical procedure, the tag used was an oligodeoxyribonudeotide which 
was linked to the cap of the mRN A whereas in the enzymatic ligation, the tag was a chimeric 
h«ni 5'DNA/RNA3' oligonudeotide which was ligated to the 5* end of decapped mRNA as 

I S described in example 12. 

Following attadiment of the oligonudeotide tag to the mRNA by dther the chemical 
or enzymatic methods, the integrity of the mRNA was examined by performing a Northern 
blot with 200 to 500 ng of mRNA uang a probe complementary to the oligonudeotide tag 
before performing the first strand synthesis as described in example 14. 

20 

EXAMPLE 14 

d>NA Svnthesis Using mRNA Tem plates Having Intact y Ends 
For the niRNAs joined to oligonucleotide tags issing both the chemical and en^matic 
methods, first strand cDNA Sfynthesis was performed uang the Superscript n (Gibco BRL) or 

25 the Rnase H NCnus M-MLV (Prom^) reverse transcriptase with random nonamers as 
primers. In order to protect internal EcoRI sites in the cDNA fix>m digestion at later steps in 
the procedure, methylated dCTP was used for first strand synthesis. After removal of RNA 
by an alkalme Iqrdrolyas, the first strand of cDNA was predpitated using isopropanol in order 
to diminate residual primers. 

30 For botii the chemical and the enqrmatic methods, the second strand of the cDNA 

was syntfiesized with a Klenow fiagment using a primer corresponding to tiie 5' end of tiie 
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ligated oKgonucleotide described in Ejcan^Ie 12. Prefaably, the primer is 20-25 bases in 
lOTgth. M^ylaled dCTP was also used for second strand synthesis in oider to protect 
internal EcoRI sites in the cDNA from digestion during the doning process. 

Following cDNA syndieas. the cDNAs were cloned into pBlueScript as described in 
5 Example IS below. 



EXAMPLE 15 

Cloning of cDNA sderived fix>m nriRNA with intact 5' ends into BlueScrip t 
Following second strand synthesis, the ends of the cDNA were blunted with T4 DNA 

10 polymerase (Biolabs) and the cDNA was digested with EcoRI. Since metfiylated dCTP was 
used during cDN A qmthesis, the EcoRI site present in the tag was the only hemi-m^ylated 
site, hmce the only site susceptible to EcoRI digestion. The cDNA was then size fiactionated 
using exduaon chromatogFaphy (AcA, Biosepra) and fiactions conre^nding to cDNAs of 
more than 150 bp were pooled and ethanol precipitated. The cDN A was directionally doned 

15 into the Smal and EcoRI ends ofthephagemidpBlueScript vector (Stratagene), The ligation 
mixture was dectroporated into bacteria and propagated under appropriate antibiotic 
sdecdon. 

Clones containing the oligonucleotide tag attached were then sdected as described in 
Example 16 below. 

20 

EXAMPLE 16 

Sdection of Clones Having the QUgonudeotide Tag Attached Thereto 
The pbsmid DNAs containing 5' EST libraries made as described above were 
purified ((Jag^). A positive sdection of the tagged dones was performed as follows. 

25 Briefly, in this selection procedure, the plasmid DNA was converted to single stranded DNA 
using gene n endonudease of the phage Fl in combination with an exonuclease (Chang et al. , 
Gem 127:95-8, 1993) such as exonuclease HI or T7 g^ 6 exonuclease. The resulting 
single stranded DNA was then purified using paramagnetic beads as described by Fiy et aL, 
Biotechniques, 13: 124-131, 1992. In this procedure, the angle stranded DNA was 

30 hybridized with a biotinyiated oligonucleotide having a sequence corresponding to the 3' end 
of the oligonucleotide described in Example 13. Preferably, the primer has a length of 20-25 
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bases. Clones including a sequence complemeaitaiy to the biot^ 
• captured by incubation with strq>tavidin coated magnetic beads followed by magnetic 
selection. After capture of the poative clones, the plasmid DNA was released from the 
magnetic beads and converted into double stranded DNA uang a DNA polymerase such as 

5 the ThermoSequenase obtained from Amersham Phannacia Biotech. Alternatively, 
piotocoles such as the one described in the Gene Trappor kit available from Gibco BRL may 
be used. The double stranded DNA vvas then electroporated into bacteria. The percentage of 
positive clones having the 5' tag oligonucleotide was estimated to typically rank between 90 
and 98% using dot blot analy^s. 

0 Following electroporation, the Kbraries were ordered in 384-microtiter plates (MTP). 

A copy oftheMTP was stored for future needs. Then the hTjraries were transfened into 96 
MTP and sequenced as described below. 



EXAMPLE 17 

15 Seouendnp of Inserts m Sdected Clonef; 

Plasmid inserts were first amplified by PGR on PE 9600 thennoqrclers (Perkin-Elmer, 
AppUed Biosystems Division, Foster City, CA), using standard SETA-A and SETA-B 
primers (Gaiset SA), AmpliTaqGoId (Perkin-Elmer), dNTPs (Boehringer), buffer and qrding 
conditions as recommended by the Paldn-Ehner Corporation. 

20 PCR products were then sequenced using automatic ABI Prism 377 sequencers 

(Peridn Ehn^). Sequencing reactions were perfbraied using PE 9600 thermocyders with 
standard (fye-prinMr diemistiy and ThermoSequenase (Amersham Phanm The 
primers used were either T7 or 21M13 (available fixan Genset SA) as appropriate. The 
primers were labeled with the JOE, FAM,ROX and TAMRA dyes. The dNTPs and ddNTPs 

25 used in the sequencing reactions were purchased fix)m Bodiringer. Sequencing buffer, 
reagent concentrations and cycling conditions were as reconmiended by Amersham. 

Following the sequencing reaction, the samples were precipitated with ethanol. 
resuspended in formamide loading buffer, and loaded on a standard 4% acrylamide gel. 
Electrophoresis was performed for 2.5 hours at 3000V on an ABI 377 sequencer, and 

30 the sequence data were collected and analyzed using the ABI Prism DNA Sequencing 
Analysis Software, version 2.1.2. 
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2. Computer analysis of the O btained 5' ESTs: Construction of NetGene and Si^ alTag 
* databases 

The sequaice data fiom the 44 cDNA libraries made as described above were 
transferred to a proprietary database, vAiere quality control and validation steps vmt 
5 performed. A proprietary base^aller, working uang a Unix system, automatically flagged 
suspect peaks, taking into account the shape of the peaks, the inter-peak resolution, and the 
noise levd. The proprietary base-waller also performed an autoinatic trimming. Any stretch 
of 25 or fewer bases having more than 4 suspect peaks was considered unreliable and was 
discarded. Sequences corresponding to cloning vector or ligation oligonucleotides were 

10 automatical^ removed from the EST sequences. However, the resulting EST sequences may 
contain 1 to 5 bases bdorigii^ to the above rnendoned sequences at thdr 5' end. Ifneeded, 
these can ea^ be removed on a case to case basis. 

Following sequendng as described above, the sequwices of the 5' ESTs were entered 
in NetGene™, a proprietary database called for storage and manipulation as described below. 

15 It will be appreciated by those skilled in the art that the data could be stored and manipulated 
on any medium which can be read and accessed by a computer Computer readable media 
include magnetically, optically, or electronically readable media. For example, the computer 
readable media may be a hard disc, a floppy disc, a magnetic tzpc, CD-ROM, RAM, or ROM 
as well as other types of other media known to those skilled in the art. 

20 In addition, the sequence data may be stored and manipulated in a variety of data 

processor programs in a diver^ of formats. For instance, the sequence data may be stored 
as text in a word processing fiSe; sudi as Microsoft WORD or WORDPERFECT or as an 
ASCn file in a variety of database programs fiinriliar to those of skill in the art, such as DB2, 
SYBASE, or ORACLE. 

25 The computer readable media on which the sequence information is st<n*ed may be in 

a personal computer, a network, a server or other computer systems known to those skilled in 
the art. The computer or other system preferably includes the storage media described above, 
and a processor for accessing and manipulating the sequence data. Once the sequence data 
has been stored, it may be manipulated and searched to locate those stored sequences which 

30 contain a desired nucleic add sequence or which encode a protein having a particular 
fiinctional domain. For example, the stored sequence information may be compared to other 
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known sequences to identify homologies, motifs in^licated in biological function, or 
structural motife. 

Programs ^^ch may be used to search or conq)are the stored sequences include the 
MacPattem (EMBL), BLAST, and BLAST2 program series (NCBI), basic local alignment 
5 search tool programs for nucleotide (BLASTN) and peptide (BLASTX) comparisons 
(Altschul et al, J. MoL BioL 215: 403, 1990) and FASTA (Pearson and Upman, Proc. NatL 
Acad Set USA 85: 2444, 1988). The BLAST programs then extend the afignments on the 
basis of defined match and mismatch criteria. 

Motifs which may be d^ected using the above programs and those desoibed ui 

1 0 Example 28 indude sequences encoding leucine zippers, helbc-tum-hefix motife, ^^sylation 
sites, ubiquhination sites, alpha helices, and beta sheets, signal sequences encoding signal 
peptides which direct the seoirfon of the encoded proteins, sequences implicated in 
transci^on r^ation such as homeoboxes, acidic stretches, enzymatic active sites, 
substrate binding sites, and en^matic cleavage sites. 

15 Before searching the cDNAs in the NetGene™ database for sequence motifs of 

interest, cDNAs derived from mRNAs which were not of interest were identified and 
eliminated fi^m fiirther consideration as described in Example 18 bdow. 



EXAMPLE 18 

20 Elimination of Undesired Sequences fiiom Further Consideration 

5' ESTs in the NetGene™ database wWdi were derived firom undesiied sequences 
such as transfer RNAs, ribosomal RNAs, mitochondrial RNAs, jMokaiyotic RNAs, fiingal 
RNAs, Ahi sequences, LI sequences, or repeat sequences were identified using the FASTA 
and BLASTN programs witfi the parameters listed in Table I. 

25 To eliminate 5' ESTs aicoding tRNAs fi-om fiirther consideration, the 5' EST 

sequences were compared to the sequences of 1 190 known tRNAs obtained fi-om EMBL 
release 38, of which 100 were human. The comparison was performed usirig FASTA on 
both strands of the 5' ESTs. Sequences having more than 80% homology over more than 60 
nucleotides were identified as tRNA. Of the 144,341 sequences screened, 26 were identified 

30 as tRNAs and eiiiniiiatedfix>m further consideration. 
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To dimiimte 5' ESTs encoding rRNAs from further conaderation, the 5' EST 
sequences were compared to the sequences of 2497 known rRNAs obtained from EMBL 
release 38, of whidi 73 were human. The comparison was performed using BLASTN on 
both strands of the 5' ESTs with the parameter S=108. Sequences having more than 80% 
5 homology ovec stretches loriger than 40 nucleotides were identified as iRNAs. Of the 
144,341 sequences screened. .3,312 were identified as rRNAs and eliminated fiom fiuther 
consideration. 

To eliminate 5' ESTs encoding mtRNAs torn fiirther conaderation, the 5' EST 
sequences were compared to the sequttices of the two known mitochondrial genomes for 

10 vAidi the entire genomic sequences are available and all sequences transcribed from tiiese 
mitodiondrial geaiomes indudii^ tRNAs. iRNAs, and mRNAs fi>r a total of 38 sequences. 
The comparison was performed uang BLASTN on both strands of the 5' ESTs with the 
parameter S=108. Sequences having more than 80% homology over stretches longer than 40 
nucleotides were identified as mtRNAs. Of the 144,341 sequences screened, 6,110 were 

1 5 identified as mtRNAs and diminated from fiuther conaderation. 

Sequences which might have resulted fix)m exogenous contaminants were eliminated 
fiiom fiirther consideration by comparing the 5' EST sequences to release 46 of the EMBL 
bacterial and fimgal divisions uang BLASTN widi the parameter S=144. All sequences 
having more than 90% homology over at least 40 nucleotides were identified as exogenous 

20 contaminants. Of the 42 d)NA libraries examined, the average percentages of prokaiyotic 
and fimgal sequences contained therein were 0.2% and 0.5% respectively. Among these 
sequences, only one could be idoitified as a sequence spedRc to fimg^. The others were 
dlher fimgal or prokaryotic sequences having homologies with vertd>rate sequences or 
inchiding repeat sequences which had not been masked during the dectronic conq)arison. 

25 In addition, the 5' ESTs were compared to 6093 Alu sequoices and 1115 LI 

sequences to mask 5' ESTs containing such repeat sequences. 5' ESTs including THE and 
MER repeats, SSTR sequences or satdlite, micro-satdlite, or tdomeric repeats were also 
diminated fix>m fiirther consideration. On average, 11.5% of the sequences in the libraries 
contained repeat sequences. Of this 1 1,5%, 7% contained Alu repeats, 3.3% contained LI 

30 repeats and the remaining 1.2% were derived fiom die other screened types of repetitive 
sequences. These percentages are consistent witii tiiose found in cDNA libraries prepared by 
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Other groups. For example, the cDNA libraries of Adams et al. contained between 0% and 
- 7.4% Alu repeats dq)ending on the source of the RNA which was used to prepare the cDNA 
hT)rary (Adams e/a/.,Mirw/« 377:174, 1996). 

5 The sequences of those 5' ESTs remaining after the elimination of undesirable 

sequences wctc compared with the sequences of known human mRNAs to determine the 
accuracy of the sequencing procedures desaibed above. 

EXAMPLE 19 

10 Measurement of Sequendng Accuracy bv Comparison to Known Seq uence5t 

To fijrther deteraune the accuracy of the sequendng procedure described above, the 
sequences of 5' ESTs derived from known sequences were identified and compared to the 
original known sequences. First, a FASTAanalyas with overhangs shorter than 5 bp on both 
ends was conducted on the 5' ESTs to identify those matdung an entiy in the public human 

15 mRNA database. The 6655 5' ESTs which matched a known human mRNA were then 
realigned with their cognate mRNA and dynamic programming was used to include 
substitutions, insertions, and deletions in the list of "errors" which would be recognized. 
Errors occurring in the last 10 bases of the 5' EST sequences were ignored to avoid the 
inclusion of spurious doning sites in the analysis of sequendng accuracy. 

20 This analysis revealed that tte sequences incorporated m the NetGene™ database had 

an accuracy of more than 99.5%. 

To detontnine the effidenc^ with vAidx the above sdecdon procedures sdect cDNAs 
which indude the 5' ends of their corresponding mRNAs, the following analysis was 
25 performed. 

EXAMPLE 20 
Detmnination of Effidencv of 5' EST Selection 
To determine the e&dency at which the above sdection procedures isolated 5' ESTs 
30 whidi included sequences close to the 5' end of the mRNAs from which they derived, the 
sequences of the ends of the 5' ESTs derived from the dongation fector 1 subunit a and 
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ferritin heavy chain genes were compared to the known cDNA sequences of these genes. 
Since the transoription start sites of both genes are wdl characterized, they may be used to 
detamine the percentage of derived 5' ESTs which included the authentic transoiption start 
sites. 

5 For both gmes, more than 95% of the obtained 5' ESTs actually included sequences 

dose to or upstream of the 5' end of the corresponding mRNAs. 

To extend the analysis of the refiability of the procedures for isolating 5' ESTs fix)m 
ESTs in the NetGaie™ database, a similar analysis was conducted uang a database 
composed of human mRNA sequences extracted from GenBank database release 97 for 

10 comparisoa The 5* ends of more than 85% of 5' ESTs derived from mRNAs included in the 
GmeBank database were located dose to the 5' ends of the known sequence! As some of 
the mRNA sequences available in the GenBank database are deduced from goiomic 
sequences, a 5' end matdiing with these sequences will be counted as an intanal match. 
Thus, the mediod used here undaestimates the yidd of ESTs including the authentic 5' ends 

15 of theff corresponding mRNAs. 

The EST libraries made above included multiple 5' ESTs derived from the same 
mRNA The sequences of sudi 5' ESTs were compared to one another and the tongest 5' 
ESTs for eadi mRNA were identified. Overiq)ping cDNAs were assembled into continuous 
20 ^uences (contigs). The resuhing continuous sequences were then compared to public 
databases to gauge thdr similarity to known sequences, as described in Example 21 below. 

EXAMPLE 21 

Clustering of the 5' ESTs and Calculation of Novelty Indices for cDNA Lihrarief; 

25 For each sequenced EST library, the sequences were clustered by the 5' end. Each 

sequence in the library was compared to the others with BLASTN2 (direa strand, parameters 
S=107). ESTs with High Scoring S^ent Pairs (HSPs) at least 25 bp long, having 95% 
idCTtical bases and beginning doser than 10 bp from each EST 5' end were grouped. The 
longest sequence found in the cluster was used as representative of the group. A global 

30 clustering between libraries was then performed leading to the definition of super-contigs. 
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To assess the yidd of new sequences within the EST fibraries, a novelty rate (NR) 
• was defined as: NR= 100 X (Number of new unique sequences found in the Ubrary/Total 
number of sequences from the libraiy). Typically, novelty rating raided b^ween 10% and 
41% depmding on the tissue from which the EST library was obtained. For most of the 
5 libraries, the random sequencing of 5' EST libraries was pursued until the novdty rate 
reached 20%. 

Following characterization as desaibed above, the collection of 5' ESTs in 
N^Goie™ was screened to identify those 5' ESTs bearing potential signal sequences as 
10 desoibed in Example 22 below. 

EXAMPLE 22 

Identification of Potential Signal Sequences in 5' ESTs 
The 5' ESTs in the NetGene™ database were screened to identify those having an 

1 5 unintemipted opai reading fiame (ORF) longer than 45 nucleotides b^inning wth an ATG 
codon and extending to the end of the EST. Approximately half of the cDNA sequences in 
NetGene™ contained sudi an ORF. The ORFs of these 5' ESTs were then searched to 
identify potential signal motife using slight modifications of the procedures disdosed in Von 
Hdjne, Nucleic Adds Res. 14:4683-4690, 1986, the disclosure of which is incorporated 

20 .herein by reference. Those 5' EST sequences encoding a stretdi of at least 15 amino add 
Iwig with a score of at least 3.5 in the Von Hdjne agnal peptide identification matrix were 
considered to possess a signal sequence. Those 5' ESTs which matdied a known human 
mRNA or EST sequence and had a 5' end more than 20 nucleotides downstream of the 
known 5' end were excluded fi-om further analysis. The remaining cDNAs having signal 

25 sequences therein were included in a database caQed SignalTag^. 

To confirm the accuracy of the above method for identifying signal sequences, the 
analysis of Example 23 was performed. 



30 
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EXAMPLE 23 

CpHfinrotion of Accuracy of Identification nrPnfe ntial Signal Si> quences in 5' ESTs 
The accuracy of the above procedure for identifying signal sequences encoding signal 
pepUdcs was evaluated by applying the method to the 43 amino acids located at the N 
5 terminus ofall human SwissProt proteins. The computed Von Hdjne score for each protein 
was compared with the known characterization of die protein as being a secreted protein or a 
non-seaeted protein. In this manner, the number of non-secreted proteins having a score 
higher than 3.5 (false positives) and the number of secreted proteins having a score lower 
than 3.S (false n^atives) could be calculated. 

10 Using the results ofthe above analysis, the probability that a peptide encoded by the 

5' region ofthe mRNA is in &ct a genuine signal pepUde based on its Von Heijne's score was 
calculated based on either the assumption that 10% of human proteins are secreted or the 
assumption that 20% of human proteins are secreted. The results of this analysis are diown 
in Figure2 and table IV. 

15 Using the above method of identification of secretory proteins, 5' ESTs of the 

following polypeptides known to be secreted were obtained: human glucagon, gamma 
interferon induced monokine precursor, secreted cyclophilin-like protein, human pleiotropin. 
and human biotinidase precursor. Thus, the above method successfiilly identified those 5' 
ESTs which encode a signal peptide. 

20 

To confirai that the signal peptide encoded by the 5' ESTs actually fimctions as a 
signal peptide, the signal sequences fiom the 5' ESTs may be doned into a vector designed 
for the identification of signal peptides. Such vectors are designed to confer the ability to 
grow in sdective medium only to host cdls contaiiung a vector vnth an operably linked signal 

25 sequence. For example, to confirm that a 5' EST encodes a genuine signal peptide, the signal 
sequence ofthe 5' EST may be inserted upstream and in frame with a non-secreted form of 
the yeast mvertase gene in signal peptide selection vectors such as Uiose described in U.S. 
Patent No. 5,536,637, the disclosure of wWch is incorporated herein by r^rence. Growtii of 
host cdls containing signal sequence sdection vectors with die coirectiy inserted 5' EST 

30 signal sequence omfirms that the 5' EST encodes a genuine agnal peptide. 
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Akernativdy, the presence of a signal peptide be confinned by doning the 
- extended cDNAs obtained using the ESTs into expresaon vectors such as pXTl (as 
desaibed below in example 30), or by constructing promoter-signal sequence-reporter gene 
vectors which encode fiiaon proteins b^een the signal peptide and an assayable reporter 

5 protein. After faitroduction of these vectors into a suitable host cell, such as COS cdls or 
NIH 3T3 cdls, the growth medium may be harvested and analyzed for the presm» of the 
secreted protein. The medium fiom these cdls is compared to the medium from control cdls 
containing vectors lacking the signal sequence or extended cDNA insert to identify vectors 
which encode a functional signal peptide or an authentic secreted protein. 

0 Ttose 5' ESTs which racoded a signal pq)tide. as drtenmined by the method of 

Exanq)le 22 above, woe fiirtho- grouped into four categories based on thdr homology to 
known sequences as described in Example 24 bdow. 



EXAMPLE 24 

15 Catepni-iTati on of 5' ESTs Encoding a Signal Peptide 

Those 5' ESTs having a sequence not matching any known vertdjrate sequence nor 
any publicly available EST sequence wctc designated "new." Of the sequences in the 
SignalTag™ database, 947 of the 5' ESTs having a Von Hdjne's score of at least 3.5 fell into 
thiscat^ory. 

20 Those 5' ESTs havii^ a sequence not matching aity vertebrate sequence but inatcto 

a pubHcly known EST were designated TEST-ext", provided that the known EST sequence 
was extended by at least 40 rmdeotides in the 5' directioa Of the sequences in the 
SignaTTag™ database, 150 of the 5' ESTs having a Von Hdjne's score of at least 3.5 fell into 
this cat^ory. 

25 Those ESTs not matching any vertdjrate sequence but matching a publidy known 

EST without extending the known EST by at least 40 nucleotides in the 5' direction were 
designated ''EST," Of the sequences in the SignalTag™ database, 599 of the 5' ESTs having 
a Von Hdjne's score of at least 3.5 fdl into this eatery. 

Those 5' ESTs matching a human mRNA sequence but extending the known 

30 sequence by at least 40 nudeotides in the 5' direction were designated "VERT-ext." Of the 
sequences in the SignaTTag™ database, 23 of the 5' ESTs having a Von Hdjne's score of at 
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least 3.5 fell into this cat^iy. Included in this cat^oiy was a 5' EST which extended the 
known sequence of the human translocase mRNA by more than 200 bases in the 5' direction. 
A 5' EST which extended the sequence of a human tumor suppressor gene in the 5' direction 
was also identified. 

5 Table V shows the distribution of 5' ESTs in each category and the number of 5' 

ESTs in each category having a given minimum von Heijne's score. 

3. Evaluation of Spatial and T emporal Expression of mRNAs Corre^pondinp tn ^h^ 
S'ESTs or Extended cDNAs 

10 Each of the 5' ESTs was also categorized based on the tissue from which its 

corresponding mRNA was obtained, as described bdow in Example 25. 

EXAMPLE 25 
Categorization of Expresaon Patterns 
15 Table VI shows the disuibution of 5' ESTs in each of the above defined categoiy 

with respect to the tissue from which the 5*ESTs of the corresponding mRNA were obtained. 

Table II provides the sequence identification numbers of 5' EST sequences derived 
firom brain, the categories in which these sequences fall, and the von Heijne's score of the 
signal peptides wWch they encode. The 5' EST sequences and the amino acid sequences they 
20 encode are provided in the appended sequence listings. Table HI provides the sequence ID 
numbers of the 5' ESTs and the sequences of the signal peptides which they encode. The 
sequences of the 5' ESTs and the polypeptides they encode are prowled in the sequence 
listing appended hereto. 

The sequences of DNA SEQ ID NOs: 38-195 can readily be screened for any errors 
25 therein and any sequence ambiguities can be resolved by resequencing a fragment containing 
such errors or amibiguities on both strands. Such fragments may be obtained from the 
plasmids stored in the inventors' laboratory or can be isolated using the techniques described 
heran. Resolution of any such ambiguities or errors may be fadlitated by uang primers 
wWdi hybricUze to sequences located close to the aniUguous or erroneous sequences. For 
30 example, the primers miy hybricUze to sequences within 50-75 bases of the amibiguity or 
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error. Upon resolution of an error or ambiguity, the correspondiig corrections can be made 
- in the protdn sequences wicoded by the DNA containing the error or amibiguity. 

In addition to cat^orizing the 5' ESTs with respect to thdr tissue of origin, the 
spaM and tenq)oral expression pattons of the mRNAs corresponding to the 5' ESTs, as well 
5 as thdr ejqmession levels, may be determined as described in Example 26 bdow. 
CharactOTzation of the spatial and temporal expresaon patterns and expression levels of these 
mRNAs is usefiil for constructing expression vectors capable of producing a desired levd of 
gene product in a desired ^al or tenqwral manner, as will be discussed in more detail 
bdow. 

10 Furthermore, 5' ESTs whose corresponding mRNAs are associated with disease 

states may also be identified. For example, a particular disease may result fiom the lack of 
expresaon, over e>q)ression, or under expression of an mRNA corresponding to a 5' EST. 
By conqparing mRNA expression patterns and quantities in samples takoi trom heakhy 
individuals wth those fiom incfividuals suffering fiiom a particular disease, 5' ESTs 

IS responable for the disease may be identified. 

It will be appredated that the results of the above characterization procedures for 5' 
ESTs also apply to extended cDNAs (obtainable as described bdow) vAidti contain 
sequences adjacent to the 5' ESTs. It will also be appredated that if desired, diaracterization 
20 may be delayed until extended dDNAs have been obtained rather than characterizing the 
ESTsthemsdves. 

EXAMPLE26 

Evaluation of Expression Levds and Patterns of mRNAs 
25 Corresponding to 5' ESTs or Extended cDNAs 

Expression levds and patterns of mRNAs corresponding to 5' ESTs or extended 
cDNAs (obtainable as described bdow in example 27) may be analyzed by solution 
hybridization with long probes as described in International Patent Application No. WO 
97/05277, the entire contents of vAich are hereby incorporated by reference. Briefly, a 5' 
30 EST, extaided cDNA, or fi-agment thereof corresponding to the gene encoding the mRNA to 
be characterized is inserted at a doning site immediately downstream of a bacteriophage (T3, 
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T7 or SP6)RNApotymerase promoter to pn)duceantisenseR^ Preferably, the 5' EST or 
• extended cDNA has 100 or more nudeotides. The plasmid is linearized and transCTibed in the 
presence of ribonucleotides comprising naodified ribonucleotides {Le. biotin-UTP and DIG- 
UTP). An excess of this doubly labded RNA is hybridized in solution with mRNA isolated 
5 from cdls or tissues of interest. The hybridizations are performed under standard stringent 
conditions (40-50X for 16 hours in an 80% formamide, 0.4 M NaQ buffer, pH 7-8). The 
unhybridized probe is removed by digestion with ribonudeases spedfic for single-stranded 
RNA (Le. RNases CL3, Tl, Phy M, U2 or A). The presence of the biotin-UTP modification 
enables capture ofthe hybrid on a nucrotitration plate coated with streptavidin. Thepresence 

10 of the DIG modification enables the hybrid to be detected and quantified by ELIS A using an 
anti-DIG antibocfy coupled to alkaline phosphatase. 

The 5' ESTs, extended cDNAs, or fi:agments thereof may also be tagged with 
nudeotide sequences for the serial analysis of gene e3q)ression (SAGE) as disdosed in UK 
Patent AppHcation No. 2 305 241 A, the entire contents of wMdi are incorporated by 

15 reference. In Ais method, cDNAs are prq)ared fi-om a cell, tissue, organism or other source 
of nuddc add for \;^ch gene expresaon patterns must be determined. The resulting cDNAs 
are separated into two pools. The cDNAs in each pool are deaved with a first restriction 
endonuclease, called an andioring enzyme, having a recognition ate which is likefy to be 
present at least once in most cDNAs. The firagments v/bich contain the 5' or 3' most r^on 

20 of the deaved ciDNA are isolated by binding to a oqrture medium such as stiq)ta>adin coated 
beads. A first oligonucleotide linker having a first sequence for hybridization of an 
amplification primer and an internal restriction ate for a so-called tagging endcxnidease is 
ligated to ti» di^sted cDNAs in flie first pool. Digestion with tfie second endonudease 
produces short tag fiagments fixnn the cDNAs. 

25 A second oligonucleotide having a second sequence for hybridization of an 

an^lification primer and an internal restriction site is ligated to the digested cDNAs in the 
second pool. The dDNA fi^igments in the second pool are also digested with the tagging 
endonudease to generate short tag fragments derived from the cDNAs in the second pool. 
The tags resulting from digestion of the first and second pools with Ae anchoring oizyme and 

30 the tagging endonudease are ligated to one another to produce soK:alled ditags. In some 
embodiments, the ditags are concatamerized to produce ligation products containing fix)m 2 
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to 200 ditags. The tag sequences are then detamined and compared to the sequences of the 
- 5' ESTs or extended cDNAs to detennine which 5' ESTs or extended cDNAs are expressed 
in the cdl, tissue, organism, or othor source of nucleic adds from which the tags were 
derived. In this way, the expression pattOTi of the 5' ESTs or extended cDNAs in the cell, 
5 tissue^ organism, or other source of nucleic adds is obtained. 

(^lantitative analysis ofgeneexpresaon may also be paformed using Asused 
herein, the term array means a one dimenaonal, two dimenaonal, or muMdimensionai 
arrangement of fidl loigth cDNAs extended cDNAs vAich indude the coding sequMce 
for the signal pqptide. the coding sequence for the mature protdn, and a stop codon), 

10 extended cDNAs, 5' ESTs or fragments thereof of suffident length to permit specific 
d^ection of gene expressba Pr^rably. the fragments are at least 15 mideotides in length. 
More preferably, the fragments are at least 100 nucleotide long. More preferably, the 
fi:agments are more than 100 nudeoddes in length. In some embodiments, the fi-agments may 
be more than 500 nucleotide long. 

15 For example, quantitative analysis of gene expression may be performed with fiiU 

length cDNAs as defined below, extended cDNAs, 5' ESTs, or fi^gments th^eof in a 
complementary DNA microarray as desoibed by Schaia ei aL {Science 270:467-470, 1995; 
Proc. NatL Acad Sd. aSA. 93:10614-10619, 1996). Full length cDNAs, extended cDNAs, 
5' ESTs or finagments thereof are amplified by PGR and arrayed fix>m 96-wdl microtiter 

20 plates onto silj^ated microscope slides using high-speed robotics. Printed arn^ are 
incubated in a humid diamber to allow rehydration of the array dements and rinsed, once in 
0.2% SDS fi)r 1 min, twice in water for 1 min and once for 5 min in sodium borol^dride 
sohitioa The arrays are submeiged in water for 2 nrin at 95**C, transferred mto 0.2% SDS 
for 1 min, rinsed twice with water, air dried and stored in the daric at 25X. 

25 Cdl or tissue mKNA is isolated or commercially obtained and probes are prepared by 

a single round of reverse transcriptioa Probes are hybridized to 1 cm^ microarrays under a 
14 X 14 mm glass covCTslip for 6-12 hours at 60°C. Arrays are washed for 5 min at 25^C in 
low stringency wash buflfer (1 x SSaO.2% SDS), then for 10 min at room temperature in 
high stringency wash buflfer (0.1 x SSaO.2% SDS). Arrays are scanned in 0. 1 x SSC using a 

30 fluorescence laser scanning device fitted widi a custom filto- set. Accurate diflferential 
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expresaon measurements are obtained by taking the average of the ratios of two independent 
" l^ridizations. 

Quantitative analysis of the e?q>ression of genes may also be perforaied with fiiU 
length cDNAs, extended cDNAs, 5' ESTs, or fragments thereof in complementaiy DNA 
5 anays as desaibed by Pi^ et aL. {Genome Research 6:492-503, 1996). The fiill length 
cDNAs, extended cDNAs, 5' ESTs or fragments thereof are PGR amplified and spotted on 
membranes. Then, mElNAs originating fix>m various tissues or cdls are labded with 
radioactive nudeotides. After hybridization and washing in controlled condhions, the 
hybridized mRNAs are delected by phospho-imaging or autoradiography. Duplicate 
10 e^qieriments are performed and a quantitative ana^ of diflFerentialfy expressed mRNAs is 
then performed. 

Alternatively, expression analysis of tiie 5' ESTs or extended cDNAs can be done 
tiirough h^ denaty mideotide arr^ as described by Loddiart et aL {Nature Biotedmohgy 
14: 1675-1680, 1996) and Sosnowsky oi {Proc NatL Acad Set. 94:1119-1123, 1997). 

15 OKgonudeotides of 15-50 nudeotides corresponding to sequences of the 5' ESTs or 
extended cDNAs are syntiiesized directly on the chip (Lockhart etaL, supra) or synthesized 
and ibsxi addressed to the diip (Sosnowslqr et aL, supra). Preferably, tiie oligonudeotides 
are about 20 nudeotides in length. 

cDNA probes labeled with an appropriate compound, such as biotin, digoxigenin 

20 or fluorescent dye, arc synthesized fix)m the appropriate mRNA population and then 
randomly fiagmrated to an average size of 50 to 100 nucleotides. The said probes are 
then hybridized to the drip. A&cr washing as desoibed m Lockhart et al, supra and 
application of diflferent dectric fields (Sonowsky et a/, supra\ the dyes or labeling 
compounds are detected and quantified. Duplicate hybridizations are performed. 

25 Comparative analysis of the intensity of the signal origmating fi-om cDNA probes on the 
same target oligonucleotide in difiFerent cDNA samples indicates a differential expression 
of the mRNA corresponding to tiie 5' EST or extended cDNA fix)m which the 
oligonucleotide sequence has been designed. 

30 
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nL Use f 5' ESTs to Q ne Extended cDNAs and to Clone the Corresponding 
* Genomic DNAs 

Once 5' ESTs which mdude the 5' end of the corresponding mRNAs have been 
selected using the procedures described above, they can be utilized to isolate extended 
5 cDNAs vAidi contain sequences adjacent to the 5' ESTs. The extended cDNAs may include 
the aitire coding sequoice of the protdn mcoded by the corresponding mRNA, including the 
authentic trandation start site, the signal sequence, and the sequence encoding the mature 
proton remaining after cleavage of the signal pqjtide. Sudi extended cDNAs are refared to 
herein as "fidl lengtfi cDNAs." Akemath^dy, the extended cDNAs may include only the 

10 sequence encoding the mature protdn remaining after cleavage of the agnal peptide, or only 
the sequence encoding die agnal pq>tide. 

Example 27 bdow describes a general method for obtaining extended cDNAs using 
5* ESTs. Example 28 bdow provides experimental results, using the mctfiod e?q)lained in 
exanq>le 27, describing several extended cDNAs induding die endre codmg sequence and 

15 authentic 5' end ofthe corresponding mRNA for several seaetedpn)teiiis 

The mrthods of Examples 27, 28, and 29 can also be used to obtain extended cDNAs 
vrfiich encode less than the entire coding sequence of the seoeted proteins encoded by the 
graes corre^nding to the 5' ESTs. In some embodiments, the extended cDNAs isolated 
using these mediods encode at least 10 amino adds of one of the proteins oicoded by the 

20 sequences ofSEQ ID NOs: 38-195. In fiirdier embodiments, die extended cDNAs encode 
at least 20 amino adds of the proteins encoded by the sequences of SEQ ID NOs: 38-195. In 
fiiither embodimeots, the extended cDNAs encode at least 30 amino amino adds of the 
sequences of SEQ ID NOs: 38-195. In a prefened embodnnent, die extended cDNAs 
encode a fiiD length protdn sequence, vdiich indudes the protein coding sequences of SEQ 

25 ID NOs: 38-195. 

EXAMPLE 27 

General Method for Using y EST s to Clone and Sequence cDNAs which Indude the Entire 
Coding Reaon and di e Audienric 5^ End of die Corresponding mRNA 
30 The following general method has been used to quickly and effidentiy isolate 

extended cDNAs having the authentic 5' ends of dieir corresponding mRNAs as well as 
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the full protein coding sequence and including sequence adjacent to the sequences of the 
5' ESTs used to obtain them. This method may be applied to obtain extended cDNAs 
for any 5' EST in the NetGenc™ database, including those 5' ESTs encoding 
polypeptides belonging to secreted proteins. The method is summarized in figure 3, 

5 

1 Obtention of Extended nHN^y 

a) First straiid synthesis 

The method takes advantage of the known 5' sequence of the mRNA, A reveree 
transcription reacdon is conducted on purified mRNA vwth a poly 14dT primer contmning a 

10 49 nuck»tide sequence at its 5' end allowing the addition of a known sequence at the end of 
the cDNA which corresponds to the 3' end of the mRNA. For example, the primer may have 
the foHowing sequence: 5'-ATC GTT GAG ACT COT ACC AGC AGA GTC ACG AGA 
GAG ACT ACA CGG TAG TGG TTT TTT TTT TTT TTVN -3' (SEQ ED NO: 14). Those 
skilled in the art will appredate that other sequences may also be added to the poly dT 

15 sequence and used to prime the first strand synthesis. Using this primer and a reverse 
transcriptase such as the Superscript II (Gibco BRL) or Rnase H Minus M-MLV (Promesa) 
en^me, a reverse transmpt anchored at the 3' polyA site of the RNAs is generated. 

After removal of the mRNA hybridized to the first cDNA strand by alkaline 
hydrolysis, the products of the alkaline hydrolysis and the residual poly dT primer are 

20 .eliminated with an exchision cohimn such as an AcA34 (Biosepra) matrix as explained in 
Example II. 

b) Second strand synthesis 

A pair of nested primers on eadi end is designed based on the known 5' sequence 
fit)m the 5' EST and the known 3' end added by the poly dT primer used in the first strand 
25 ^mthesis. Softwares used to design primers are either based on GC content and mdUiig 
temperatures of oligonucleotides, such as DSP (IHier and Green, PCR Meth. Appl. 1:124- 
128, 1991), or based on the octamer fiiequem^ disparity method (Grifi&is et td., Nudeic 
Adds Res. 19: 3887-3891. 1991) such as PC-Rare 
0ittp-y^ioinfi3nnatks.wdzmann.ac.i]/softwareyPC-Rare/doc/manud.fatmI), 
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Ptt&rably, the nested primers at the 5' end are separated fiom one another by four to 
nine bases. The 5' primer sequences may be sdected to have mehing temperatures and 
spedfidties suitable for use inPCR. 

Prefaably, the nested primers at the 3 ' end are separated fix)m one another by four to 
5 nine bases. For cKsaxipl^ the nested 3' primCTS may have the following sequences: (5'- CCA 
GCA GAG TCA CGA GAG AGA CTA CAC GG O^SEQ ID N0:15X and 5'- CAC GAG 
AGA GAC TAC ACG GTA CTG G -3' (SEQ ID N0:16). These primers were selected 
because they have mdting temperatures and ^)edfidties ccmq)atible wth thdr use in PCR. 
However, those skilled m the art will appredate that other sequences may also be used as 
10 primers. 

The first PCR run of 25 cycles is performed using the Advantage Tth Polymerase 
Mbc (Clontech) and the outer primer from each of the nested pairs. A second 20 cycle 
PCR using the same enzyme and the inner primer from each of the nested pairs is then 
15 performed on 1/2500 of the first PCR product. Thereafter, the primers and nucleotides 
are removed. 

2. Semiencing of Full Length Extended cDNAs or Fragments Thereof 

Due to the lack of portion constraints on the design of 5' nested primers 

20 pompatible for PCR use using the OSP software, amplicons of two types are obtained. 
Preferably, the second 5' primer is located upstream of the translation initiation codon 
thus yielding a nested PCR product containing the whole coding sequoice. Such a fiill 
length extended cDNA imdergoes a direct doning procedure as described in section a. 
However, m some cases, the second 5' primer is located downstream of the translation 

25 initiation codon, therAy yielding a PCR product containing only part of the ORF. Such 
incomplete PCR products are submitted to a modified procedure described in section b. 

a) Nested PCR products contatning complete ORFs 

When the resulting nested PCR product contains the complete coding sequence, as 
predicted from the 5'EST sequence, it is cloned m an appropriate vector such as pED6dpc2. 
30 as described in section 3. 

b) Nested PCR f^oducts containing incomplete ORFs 
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When the ampiicon does not contain the complete coding sequence, intermediate 
steps are necessaiy to obtain both the complete coding sequence and a PCR product 
containing the full coding sequence. The complete coding sequence can be assembled 
from several partial sequences determined directly from diflcrent PCR products as 
5 described in the following section. 

Once the full coding sequence has been completely determined, new primers 
compatible for PCR use are designed to obtain amplicons containing the whole coding 
region. However, in such cases, 3* primers compatible for PCR use are located inside the 
3* UTR of the corresponding mRNA, thus yielding amplicons which lack part of this 

10 region, i.e. the polyA tract and sometimes the polyadenyiation signal, as illustrated in 
figure 3. Such fiiU length extended cDNAs are then cloned into an appropriate vector as 
described in section 3. 
c) Sequencing extended cDNAs 

Sequencing of extended cDNAs is performed using a Die Terminator approach 

1 5 with the AmpliTaq DNA polymerase FS kit available fiom Pericin Elmer. 

In order to sequence PCR fi^gments, primer walking is performed using software 
such as OSP to choose primers and automated computer software such as ASMG (Sutton el 
ai. Genome Science Techtiol. 1: 9-19, 1995) to construct contigs of v»ralking sequences 
including the initial 5* tag using minimum overlaps of 32 nucleotides. Preferably, primer 

20 walking is performed until the sequences of fiill length cDNAs are obtained. 

Completion of the sequencing of a given extended cDNA fragment is assessed as 
foUows. Since sequences located after a polyA tract are difficult to determine predsdy in the 
case of undoned products, sequendpg and primer walldng processes for PCR products are 
intemtpted when a polyA tract is identified in extended cDNAs obttuned as described in case 

25 b. The sequence length is compared to the aze of the nested PCR product obtmned as 
described above. Due to the limited accuray of the d^ermination of the PCR product size 
by gd dectrophoreas, a sequence is considered complete if the size of the obtained sequence 
is at least 70 % the size of the first nested PCR product If the length of the sequence 
determined from tfie computer analyas is not at least 70% of the length of the nested PCR 

30 product, these PCR products are cloned and the sequence of the insertion is d^ermined. 
When Northern blot data are avsdlable, the aze of the mRNA detected for a ©ven PCR 
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product is used to fina% assess that the sequence is coiiq)lete. Sequences viAidi do not fidfill 
the above oiteria are discarded and will undeiigo a new isolation piocedure. 

Sequence data of all extended cDNAs are then transferred to a proprietary 
database, where quality controls and validation steps are carried out as described in 
S example IS. 

3. Cloning of Full Length Extended cDNAs 

The PCR product containing the fuU coding sequence is then cloned in an appropriate 
vector. For example, the extended cDNAs can be cloned into the expression vector 

10 pED6dpc2 (DiscoverEase, Genetics Institute, Cambridge. MA) as foflows. pED6dpc2 
vector DNA is prqjared with blunt ends by performing an EcoRI digestion followed by a fill 
in reactioa The bhmt ended vector is dqjhosphoiylated. After removal of PCR primas and 
ethanol preqfntation, the PGR product containing the fiiO coding sequence or Ae extended 
cDNA obtained as described above is phosphor^ed with a kinase subsequently removed by 

15 phenol-Sevag extracticm and prediMtation. The double stranded extended cDNA is thai 
ligated to the vector and the resulting e)q)ression plasnud introduced into appropriate host 
cdls. 

Since the PCR products obtained as described above are blunt ended molecules that 
can be doned in either direction, the orientation of sevwal clones for eadi PCR product is 

20 determined. Then, 4 to 10 dones are ordered in microtiter plates and sutgected to a PCR 
reaction uang a £h^ primer located in the veaor dose to Ae doning site and a second primer 
kjcated in the portion ofthe extended cDNAcorreqxmding to the 3' end of tihemRNA. TWs 
second primer may be Ae antisense prinier used in andiored POt in the case of &ect doning 
(case a) OT the antisense prinaer located inside the 3Tnil in the case of indirect cloning (case 

25 b). Qones in which the start codonofthe extended d)NA is operably linked to the promoter 
in the vector so as to permit ejqwession of the proton encoded by the extended cDNA are 
conseived and sequenced. In addition to the ends of cDNA inserts, approximately 50 bp of 
vector DNA on each side of the d)NA ins«t are also sequenced. 

The cloned PCR products are then entirely sequenced according to the 

30 aforementioned procedure. In this case, contigation of long firagments is then performed 
on walking sequences that have ah-eady contigated for undoned PCR products during 
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primCT walking. Sequencing of cloned amplicons is complete when the resulting contigs 
- include the whole coding region as well as overlapping sequences with vector DNA on 
both ends. 

5 4. Computer analysis of Full Length Extended cDNA 

Sequences of all full length extended dONAs are then submitted to further analysis as 
described bdow. Before searching the extwided fiiU length cDNAs for sequ«ices of interest, 
extwided cDNAs which are not of interest (vector RNAs, transfer RNAs, ribosomal RNAs, 
mitodiondrial RNAs, pnokaryotic RNAs and fungal RNAs) are discarded using mediods 
10 essentially similar to those described for 5*ESTs in Example 18. 

a) Identification of structured features 

Structural features, e.g. polyA tail and polyadeiqrlation agnal, of the sequences of fiill 
length extended cDNAs are subsequmtty determined as follows. 

A polyA tail is defined as a homopolymeric stretch of at least 11 A with at most one 

15 akcniativebasewidmiit The polyA tail searcA is restricted to the last 100 nt of the sequence 
and limited to stretches of 11 consecutive A's because sequencing reactions are often not 
readable after such a polyA stretdi. Stretches having more than 90% homology over 8 
nucleotides are identified as polyA tails using BLAST2R 

To search for a polyadenylation signal, the polyA tail is clipped from the full- 

20 length sequence. The 50 bp preceding the polyA tail are first searched for the canonic 
polyadenylation AAUAAA signal and, if the canonic signal is not detected, for the 
alternative AUUAAA signal (Sheets et aL, Nuc. Acids Res, 18: 5799-5805, 1990). If 
ndther of these consensus polyadeiqrlation signals is found, the canonic motif is searched 
again allowing one mismatch to account for possible sequendng errors. More than 85 % 

25 of identified polyadenylation signals of either type actually ends 10 to 30 bp from the 
polyA tail. Ahemative AUUAAA signals represents approximately 15 % of the total 
number of identified polyadenylation signals. 

b) Identification of functional features 

Functional features, e.g. ORFs and signal sequences, of the sequences of fiill length 
30 extended cDNAs were subsequently detennined as follows. 
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The 3 upper strand frames of extended cDNAs are searched for ORFs defined as the 
- maximum lengdi fragments beginning with a translation intiation codon and ending with a 
stopcodoa ORFs encoding at least 20 ammo adds are preferred. 

Each found ORF is then scanned for the presence of a signal peptide in the first 
5 50 amino-acids or, where q>propriate, within shorter regions down to 20 amino acids or 
less in the ORF, using the matrix method of von Hdjne (A/i/c. Acids Res. 14: 4683-4690, 
1986), the disclosure of which is incorporated herein by reference as described in 
Example 22. 

cj Homology to either nucleotidic or proteic sequemes 
10 Categorization of fiiU-lengdi sequences may be achieved using procedures essentially 

similar to diose described for 5*ESTs in Example 24. 

Extended cDNAs prepared as described above may be subsequendy engineered to 
obtain nuddc adds vAixk inchide deared portions of the extended cDNA using conventional 

15 techniques sudi as subdoning, PGR, or in vitro oligonudeotide synthesis. For ocample, 
nuddc adds which indude onty the fiill coding sequences {i.e. the sequences encoding the 
signal peptide and the mature protein remaining after the signal peptide is deaved ofl^ may be 
obtained uang techniques known to those skilled in the art. Alternatively, conventional 
tediniques may be applied to obtain nucleic adds which contain only the coding sequences 

20 for Ae mature protdn remaining after the signal peptide is deaved oflFor nuddc adds which 
contain only the coding sequences for the signal pqmdes. 

Similaily, nuddc adds containing any other desired portion of the codii^ sequences 
for the secreted protein may be obtained. For example, the nuddc add may contam at least 
10 cOTsecutwe bases of an extended dDNA such as one of the extended cDNAs desoibed 

25 bdow. In another embodiment, the nucldc add may contain at least 15 consecutive bases of 
an extended cDNA such as one of the extended cDNAs described below. Alternatively, the 
nuddc add may contain at least 20 consecutive bases of an extended cDNA such as one of 
the extended cDNAs described bdow. In another embodiment, the nucldc add may contain 
at least 25 consecutive bases of an extended cDNA such as one of the extended cDNAs 

30 described bdow. In yet another embodiment, the nucleic add may contain at least 40 
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consecutive bases of an extended cDNA such as one of the extended cDNAs described 
■ bdow. 

Once an extended cDNA has been obtained, it can be sequenced to determine the 
amino add sequence it encodes. Once the encoded amino add sequence has been 
5 detennined, one can create and identify any of the many concdvable cDNAs that will encode 
that protdn by simply using the degeneracy of the genetic code. For example, allelic variants 
or other homologous nucleic adds can be identified as described below. Ahematively, 
nucldc adds encoding the desired amino add sequence can be ^thesized m vitro. 

In a preferred embodiment, the coding sequence may be selected using the known 
1 0 codon or codon pair preferences for the host organism in v^ich the cDNA is to be oq)ressed. 

The extended cDNAs derived fix)m the 5' ESTS of the presmt invention were 
obtained as desoribed in Example 28 below. 

EXAMPLE 28 

15 Characteriz ation of cloned extaided cDNAs obtained using 5' FSTr 

The procedure described in Example 27 above was used to obtain the extended 
cDNAs derived fix)m the 5' ESTs of the present invention in a variety of tissues. The 
following list provides a few examples of thus obtained extended cDNAs. 

Using this approach, the M length cDNA of SEQ ID NO: 17 (internal identification 
20 number 48-19-3-Gl-FLl) was obtained. This cDNA fells into the "EST-ext" cat^oiy 
desaibed above and encodes the signal peptide MKKVLLLITAILAVAVG (SEQ ID NO: 
18) having a von Hetjne score of 8.2. 

The M leiigdi cDNA of SEQ ID N0:19 Cmtemal identification number 58-34-2-E7- 
EL2) was also obtained using this procedure. This cDNA fells into the "EST-ext" cat^ory 
25 described above and aicodes the signal pqrtide MWWFCKKjLSFIJSALVIV^ (SEQ ID 
NO:20) having a von Hdjne score of 5.5. 

Another fiill length cDNA obtained using the procedure described above has the 
sequence of SEQ ID N0:21 (internal identification number 51-27-1-E8-FL1). This cDNA, 
fells into the "EST-ext" category described above and encodes the signal peptide 
30 MVLTTLPSANSANSPVNMPTTGPNSLSYASSALSPCLT (SEQ ID NO:22) having a 
von Hdjne score of 5.9. 
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The above procedure was ialso used to obtain a foil length cDNA having the sequence 
- ofSEQ ID NO:23CinternaI identification number 76-4-1-G5-FL1). This cDNA folk into the 
TEST-ext" cat^oiy described above and encodes the agnal pq)tide ILSTVTALTFAXA 
(SEQ ID NO:24) having a von Heijne score of 5.5. 
5 The fiiil length cDNA of SEQ ID NO:25 (internal identification number 5 1-3-3-BlO- 

FL3) was also obtained using this procedure. This cDNA fells into the "new" cat^ory 
described above and encodes a signal peptide LVLTLCTLPLAVA (SEQ ID NO:26) having 
a von Heijne score of 10. 1. 

The fiiU length cDNA of SEQ ID NO:27 (intmial identification number 58-35-2-FlO- 

10 FL2) was also obtained using this procedure. This cDNA fells into the "new" category 
described above and encodes a agnal peptide LWLLFFLVTAIHA (SEQ ID NO:28) having 
a von Heijne score of 10.7. 

Bacterial dones containing plasmids containing the fiill length cDNAs described 
above are jOTsently stored in the inventor's laboratories under the internal idratification 

15 numbers provided above. The inserts may be recovered fix>m the stored materials by growing 
an aliquot of the appropriate bacterial clone in the appropriate medium. The plasmid DNA 
can thai be isolated using plasmid isolation procedures familiar to those skilled in the art such 
as alkaline lysis minipreps or large scale alkaline lysis plasmid isolation procedures. If desired 
the plasmid DNA may be further enriched by centrifiigation on a cesium chloride gradient, 

20 size exclusion chromatography, or anion exchange chromatography. The plasmid DNA 
obtained using these procedures may then be manipulated using standard donii^ tedmiques 
femiliar to those skilled in the art. Altemadvdy, a PGR can be done wth primers deagned at 
both ends of the cDNA insertion. The POl product whidi corresponds to the cDNA can 
then be manipulated using standard cloning tedmiques femiliar to those skilled in the art. 

25 The poiypq>tides encoded by the extended cDNAs may be screened for the presence 

of known structural or fiinctional motifs or for the presence of signatures, small amino add 
sequences which are well conserved amongst the members of a protein femily. The 
conserved r^ons have been used to derive consensus patterns or matrices mduded in the 
PROSITE data bank, in particular in the file prosite.dat (Release 13.0 of November 1995, 

30 located at http://expasy,hcuge.ch/sprot/prosite.html. Prosite^convert and prosite_scan 
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pn^ran»0rt^:/^lrec3.uniI.(Mlpserveur/pr^^ may be used to find signatures on the 
' extoidedcDNAs. 

For each pattern obtained wWi the prosite_convert program fix)m the prosite dat file, 
the accuracy of the detectira on a new protem sequence may be assessed by evaluating the 
5 fiiequency of irrelevant hits on the population of human secreted protons included in the data 
bank SWISSPROT. The ratio between the number of hits on shuflBed proteins (with a 
window aze of 20 amino acids) and the number of hits on native (unshuffled) proteins may be 
used as an index. Every pattern for which the ratio is greater than 20% (one hit on shuffled 
protons for 5 hits on native proteins) may be skipped durii^ the seardi with prosite_scan. 
10 The program used to shuffle protan sequences (db_shuffled) and the jwogram used to 
detennine the statistics for eadi pattern in the protein data banks 0'roate_statistics) are 
available on the ftp site http://ulrec3 unil.ch/ftDserveur/Drosite scan 

In addition to PCR based methods for obtaining extended d3NAs, traditional 
15 hybridization based methods may also be employed. These methods may also be used to 
obtain the gnomic DNAs whidi encode the mRNAs fi^om which the 5' ESTs were doived, 
mRNAs corresponding to the extended cDNAs, or nucleic adds whidi are homologous to 
extended cDNAs or 5' ESTs. Exanq)le 29 bdow provides examples of such methods. 

20 EXAMPLE 29 

Methods for Obtaining cDNAs which inchide the Ent ire Coding Rep i on and the Auth^^ r 

S'End of the Corresponding mRNA 
A fiiD length cDNA library can be made using the strat^es described in Examples 
13, 14, 15, and 16 above by rq}ladng the random nonamer used in Example 14 with an oligo- 
25 dT primer. Fot instance, the oHgonudeotideofSEQ ID N0:14m^ be used. 

Akemativdy, a cDNA library or genomic DNA library may be obtained from a 
commercial source or made using techniques femiliar to those skilled in the art. Such cDNA 
or genomic DNA librairies may be used to isolate extended cDNAs (Stained from 5' EST or 
nucleic adds homologous to extended cDNAs or 5' EST as follows. The cDNA Bbrary or 
30 genomic DNA library is hybridized to a detectable probe compriang at least 10 consecutive 
nucleotides fiom the 5' EST or extended cDNA u^g conventional techniques. Preferably. 
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the probe conq)rises at least 12, 15, or 17 consecutive nuc^tides fit>m the 5' EST or 
extended cDNA. More preferably, the probe comprises at least 20 to 30 consecutive 
nucleotides from the 5' EST or extended <£)NA. In some embodiments, die probe comprises 
more than 30 nucleotides from the 5' EST or extended cDNA. 

Techniques for identi^g cDNA clones in a cDNA Kbrary which hybridize to a given 
probe sequence are disclosed in Sambrook et al.. Molecular Cloning: A LcOxmOory Manual 
2d Ed., Cold Spring Harbor Laboratory Press, 1989, the disclosure of which is incorporated 
herdn by reference. The same tedmiques may be used to isolate genomic DNAs. 

Briefly, cDNA or genomic DNA clones which hybridize to the detectable probe are 
idaitified and isolated for fiirther manipulation as follovire. A probe comprising at least 10 
consecutive nucleotides from the 5' EST or extended cDNA is labeled with a detectable label 
such as a radioisotc^ or a fluorescent molecule. Preferably, the probe comprises at least 12, 
15, or 17 consecutive nucleotides from the 5' EST or extemted cDNA. More preferably, the 
probe conqnises 20 to 30 consecutive nucleotides from the 5' EST or extended cDNA. In 
15 some embodimaits, the probe conqnises more than 30 nucleotides from the 5' EST or 
extended cDNA. 

Tedmiques for labeling the probe arc wdl known and include phosphorylation witii 

polynudeotide kinase, nick translation, m vitro transcription, and non radioactive tedmiques. 

The d)NAs or genomic DNAs in the libraiy are transferred to a nitrocdlulose or n^on filter 
20 and denatured. After blocking of non q)ecific sites, tfie fihra- is incubated with the labded 

probe for an amount of time suffident to allow Ending of the probe to cDNAs or genomic 

DNAs containing a sequence capable of hybridizing thereto. 

By varying the stringency of the hybridization conditions used to identify 

extended d5NAs or genomic DNAs which hybridize to the detectable probe, extended 
25 cDNAS having different levels of homology to the probe can be identified and isolated as 

described below. 



30 
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1. Identification of Extended cDNA or Ge nomic cDNA Sequences Having a Hig h 
" Degree of Homology to the Labeled Probe 

To identify extended cDNAs or gCTomic DNAs having a high d^ree of homology to 
the probe sequence, the mehing temperature of the probe may be calculated using the 
S foUovmig formulas: 

For probes betwem 14 and 70 nucleotides in length the mehing temperature (Tm) is 
calculated using the formula: Tm=«1.5+16.60og[Na+]>H).41(fractionGK:H600/>0 
N is the length of the probe. 

If the hybridization is carried out m a solution containing formamide, the meWng 
10 temperature may be calculated using the equation Tm=81.5+16.6(log [Na+]>K).41(fiaction 
Gr+C)-(0.63% formamide)-(600/N) where N is die length of the probe. 

Prrfq^ridization may be carried out in 6X SSC, 5X Denhaidt's reagent, 0.5% SDS, 
100 pg denatured fiagmarted salmon spemi DNA or 6X SSC, 5X Denhardt's reagent, 0.5% 
SDS, 100 pg denatured fiagmentedsalnion^)ennDNA, 50% fonnanMde^ The formulas for 
15 SSC and Denhardt's sohitions are listed in Sambrook et al, , supra. 

Hybridization is conducted by adding the detectable probe to the prrfiybridization 
solutions listed above. Where the probe comprises double stranded DNA, it is denatured 
before addition to the hybridization solution. The filter is contacted with the Itybridization 
solution for a suflBcient period of time to allow the probe to hybridize to extended cDNAs or 
20 genomic DNAs containing sequences complemeniaiy thereto or homologous thereto. For 
probes over 200 nucleotides m length, the hybridization may be carried out at 15-25T below 
the Tm, For shorter probes, such as oligonucleotide probes, the hybridization may he 
conducted at 15-25X bdow the Tm. Prrferably, for hybridizations in 6X SSC, die 
hybridization is conducted at approximately 68°C. Preferably, for hybridizations in 50% 
25 formamide containing solutions, the hybridization is conducted at approximately 42*^C. 

All of the foregoing hybridizations would be considered to be under "stringent" 
conditions. 

Following Itybridization. the filtw is washed in 2X SSC, 0.1% SDS at room 
temperature for 15 minutes. The filter is then washed with O.IX SSC, 0.5% SDS at room 
30 temperature for 30 minutes to 1 hour. Thereafter, the solution is washed at the hybridization 
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temperature in O.IX SSC. 0.5% SDS. A final wash is conducted in O.IX SSC at n)om 
temperature. 

Extended cDNAs, nucleic acids homologous to extended cDNAs or 5' ESTs, or 
genomic DNAs ^ch have hybridized to the probe are identified by autoradiography or 
5 other conventional techniques. 

2. Obtention of Extended cDNA or Genomic cDNA Sequences Having Lower Degrees 
of Homology to the Labeled Probe 

The above procedure may be modified to identify extended cDNAs, nucleic adds 

10 homologous to extended cDNAs^ or genomic DNAs having decreaang levels of homology to 
the probe sequence. For example, to obtain extended cDNAs, nudeic adds homologous to 
extended cDNAs, or genomic DNAs of decreasii^ homology to the detectable probe, less 
strin^nt conditions may be used. For example, the hybridization temperature may be 
decreased in increments of 5**C fix>m 68X to 42X in a iQfbridization buflfe- havi^^ 

15 concentration of approximately IM Following hybridi2ation, the filter may be washed with 
2X SSC, 0.5% SDS at the temperature of hybridization. These conditions are considered to 
be "moderate" conditions above 50'*C and "low" conditions below 50^C. 

Akematively, the lq1)ridization may be carried out in buffers, such as 6X SSC, 
containing fi)mianiide at a temperature of 42X. In this case, the concentration of formamide 

20 in the hybridization buffer may be reduced in 5% increments fiom 50% to 0% to identify 
clones havii^ decreasing levels of homology to the probe. Following hybridization, the filter 
may be washed with 6X SSC, 0.5% SDS at SOPC. These conditions are considered to be 
"moderate" conditions above 25% fi)rnianiide and low" conditions bdow 25% formamide. 
Extended cDNAs, nucleic acids homologous to extended cDNAs, or genomic 

25 DNAs which have hybridized to the probe are identified by autoradiography. 

3. Determination of the Deg ree of Homoloev Between the Obtained Extended cDNAs 
and the Labeled Probe 

If it is desired to obtain nuddc adds homologous to extended cDNAs, such as allelic 
30 variants thereof or nudeic adds encoding proteins related to the protdns encoded by the 
extended cDNAs, the level of homology between the hybridized nuddc add and the 
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extended ^NA or 5' EST used as the probe may be further determined using BLAST2N; 
- parameters m^ be adapted depending on the sequence length and d^ree of homology 
studied. To detennine the levd of tomology between the hybridized nudeic acid and the 
extended cDNA or 5'EST fix>m which the probe was daived, the nucleotide sequences of the 
5 hybridized nucldc add and the extended cDNA or 5TEST from vAnch the probe was derived 
are compared. For example, uang the above mrthods, nucldc adds having at least 95% 
nuddc add homology to the extended cDNA or 5TEST from v/tdch the probe was derived 
may be obtained and identified. Similarly, by usirig progressive less stringent hybridization 
conditions one can obtain and idoitify nuddc adds having at least 90%, at least 85%, at least 
1 0 80% or at least 75% homology to the extended cDNA or STST from which the probe was 
derived. 

To determine whether a done encodes a protein having a given amount of homology 
to the protein encoded by the extended cDNA or 5' EST, the amino add sequence encoded 
by the extended cDNA or 5' EST is compared to the amino add sequence encoded by the 

15 hybridizing nucleic acid. Homology is determined to exist when an amino add sequence in 
the extended cDNA or 5' EST is closely rdated to an amino add sequence in the Iq^bridizing 
nucldc add. A sequence is closdy related when it is identical to that of the extended cDNA 
or 5' EST or when rt contains one or more amino add substitutions therein in whidi amino 
adds having similar charactoistics have been substituted for one another. Usiiig the above 

20 methods and algorithms such as FASTA with parameters depending on the sequaice length 
and d^ree of homology studied, one can obtain nuddc adds encoding proteins having at 
least 95%, at least 90%, at least 85%, at least 80% or at least 75% homology to the proteins 
encoded by the extended cDNA or 5'EST from which the probe was daived. 

25 In addition to the above described methods, otho- protocols are available to obtain 

extended cDNAs using 5' ESTs as outlined in the followirig paragraphs. 

Extended cDNAs may be prepared by obtaining mRNA from the tissue, cell, or 
organism of interest using mRNA prq)aration procedures utilizing polyA selection 
procedures or other techniques knovm to those skilled in the art. A first primer capable of 

30 hybridizing to the polyA tail of the mRNA is hybridized to the mRNA and a reverse 
transcription reaction is performed to generate a first d)NA strand. 
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The first cDNA strand is hybnOzed to a second primer containing at least 10 
- consecutive nucleotides of the sequences of SEQ ID NOs 38-195. Preferably, the primer 
comprises at least 12, 15, or 17 consecutive mideotides &om the sequences of SEQ ID NOs 
38-195. More preferably, the primer comprises 20 to 30 consecutive nucleotides from the 
5 sequences ofSEQ ID NOs 38-195. In some embodiments, the primer comprises more than 
30 nucleotides from the sequences of SEQ ID NOs 38-195. If it is desired to obtain extended 
cDNAs containing the flill protein coding sequence, including the authentic translation 
initiation ate, the second prima- used contains sequences located upstream of the translation 
initiation site. The second primer is extended to generate a second cDNA strand 
10 complementary to the first cDNA strand. Akematively. RT-PCR may be performed as 
desmbed above uang pimers from both ends of the cDNAto be obtained. 

Extended cDNAs containing 5' fiagments of the mRNA nay be prepared by 
hybridiang an mRNA comprising the sequence of the 5'EST for w«ch an extended cDNA is 
desired with a primer compriang at least 10 consecutive mideotides of tiie sequences 

15 conplementary to die 5*EST and reverse transcribing the hybridized primer to make a first 
cDNA strand fixjm the mRNAs. Preferably, the primer comprises at least 12, 15. or 17 
consecutive nucleotides fi^om die 5'EST. More preferably, die primer comprises 20 to 30 
consecutive nucleotides fiTom the 5'EST. 

Thereafter, a second cDNA strand complementary to the first cDNA strand is 

20 syntiiesized. The second cDNA strand m^ be made by Iq^bridizing a imrner complementary 
to sequences in die first cDNA strand to die first cDNA strand and extendirig tfie primer to 
generate the second cDNA strand. 

The dcHJble stranded extended cDNAs made using die medwds described above are 
isc^ed and doned. The extended dDNAs be doned into vectors sudi as plaanids or 
25 viral vectors capable ofrqplicating in an appropriate host cdl. For example, die host cell may 
beabacterial, mammalian, avdan, or insect cdl. 

Tedmiques for isolatirig mRNA, reverse transcribing a primer hybridized to mRNA 
to generate a first cDNA strand, extendir^ a primer to make a second cDNA strand 
complementary to the first cDNA strand, isolating tiie double stranded cDNA and doning die 
30 double stranded cDNA are wett known to diose skilled in the art and arc described in Current 
Protocols in Molecular Biology, John Wiley and Sons, Inc. 1997 and Sambtook et al.. 
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Molecular Cloning: A Laboratory Mcomal, Second Edition, Cold Spring Harbor Laboratoiy 
- Press, 1989, the entire disclosures of >^ch are incorporated herein by reference. 

Ahemativdy, procedures such as the one described in Example 29 msy be used for 
obtaining fiill length cDNAs or extended cDNAs. In this ^proadi, full length or extended 
5 cDNAs are prepared from mRNA and cloned into double stranded phagemids as follows. 
The cDNA library in the double stranded phagemids is then rendered single stranded by 
treatment with an endonuclease, such as the Gene n produa of the phage Fl, and an 
exonuclease (Chang et al.. Gene 127:95-8, 1993). A biotinylated oligonucleotide comprising 
the sequence of a 5' EST, or a fragment containing at least 10 micleotides thereof is 

10 hybridized to the single stranded phagemids. Preferably, the fragment comprises at least 12, 
15, or 17 consecutive micleotides from the 5' EST. More preferably, the Segment comprises 
20-30 consecutive nucleotides from the 5' EST. In some procedures, the fiagment may 
comprise more than 30 consecutive nucleotides from the 5' EST. 

Hybrids b^ween the biotiiq^lated oligonucleotide and phagemids having inserts 

15 containing the 5' EST sequence are isolated by incubating the hybrids with stieptavidin 
coated paramagnetic beads and retrieving the beads with a magnet (Fry et ai, Biotechniques, 
13: 124-131, 1992). Therafter, the resulting phagemids containing the 5' EST sequence are 
released from the beads and conv^ed into double straiKled DNA using a primer specific for 
the 5' EST sequence. Ahematively, protocoles such as tiie Gene Trapper kit (Gibco BRL) 

20 may be used. The resultiiig double stranded DNA is transformed into bacteria Extended 
cDNAs containing the 5' EST sequence are identified by colony PGR or coloity Iq^dization. 

Using any of the above described methods in section EI, a plurality of extended 
cDNAs containing fiill length protein coding sequences or sequences encoding only the 
25 mature protein remaining after the signal peptide is cleaved off may be provided as 
cDNA libraries for subsequent evaluation of the encoded proteins or use in diagnostic 
assays as described below. 

IV. Expression of Proteins Encoded by Extended cDNAs Isolated l/sing 5' ESTs 
30 Extended cDNAs containing tiie fiill protdn coding sequences of their corresponding 

mRNAs or portions thereof; such as cDNAs encoding the mature protein, may be used to 
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express the encoded secreted proteins or portions thereof as desoibed in Example 30 bdow. 
' If desired, the extended cDNAs may contain the sequences encoding the signal peptide to 
feciHtate secretion of the ejq)ressedproteia Itwillbeappreciatedthataplurality of extended 
cDNAs containing the fijll protdn codiiig sequences or portions thereof may be 
5 simultaneously cloned into expression vectors to create an expression libraiy for analysis of 
the encoded proteins as described bdow. 

EXAMPLE 30 

Expression o f the Proteins Encoded by the Genes Corresp onding 

10 to 5TSTS or Portions Thereof 

To express the proteins encoded by the genes corresponding to 5' ESTs (or portions 
thereof), fiiU length cDNAs containing the entire protein coding region or extended cDNAs 
containing sequences adjacent to the 5 ' ESTs (or portions thereoQ are obtained as described 
in Exanq>Ies 27-29 and doned mto a suitable expression vector. If desired, the nudeic adds 

15 may contain the sequences encoding the signal peptide to fedlitate season of the expressed 
protein. The nuddc adds insated into the expression vectors may also contain sequences 
upstream of the sequmces encoding the signal peptide, such as sequences which regulate 
expression levels or sequences wWch confer tissue specific expression. 

The nuddc add encoding the protein or polypeptide to be expressed is operably 

20 linked to a promoter in an expression vector using conventional cloning technology. The 
'e?q)ression vector m^ be any of the mammalian, yeast, insect or bacterial egression systems 
known in the art. Commercially available vectors and expression systons are available from a 
variety of suppliers including Genetics Institute (Cambridge, MA), Stratagene (La Jolla, 
California), Prom^ (Madison, Wisconsin), and hivitrogpn (San Di^o, Caifomia). If 

25 desired, to enhance e>q>resaon and fedlitate proper protdn fol<fing, the codon context and 
codbn pairing of the sequence may be optimized for the particular ©qjresaon organism in 
which the expression vector is introduced, as explained by Hatfidd, ei al., U.S. Patent No. 
5,082,767, incorporated herein by this reference. 

The cDNA cloned into the expression vector may encode the entire protein (/.e. the 

30 signal peptide and the mature protein), the mature protein (/.e. the protein created by cleaving 
the signal peptide ofi), only the signal peptide or any other portion thereof 
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The foBowing is provided as one exemplary method to ejq)ress the protdns encoded 
' by the extended cDNAs corresponding to the 5' ESTs or the nucidc adds described above. 
First, the methionine initiation codon for the gene and the polyA signal of the gene are 
identified, ffthe nucleic acid encoding the polypeptide to be expressed lacks a methionine to 
5 serve as the initiation site, an initiating methionine can be introduced next to the first codon of 
the nucleic acid using conventional techniques. Similarly, if the extended cDNA lacks a 
polyA signal, this sequaice can be added to the construct by, for example, ^lidng out the 
poIyA signal fi-om pSG5 (Stratagene) usirig BgUI and Sail restriction endonudease enzymes 
and incorpOTatir^ it into the mammalian expression vector pXTl (Stratagme). pXTl 

10 contains the LTRs and a portion of the^ gene fi^om Molonqr Murine Leukemia Viius. 
The position of the LTRs in the construct allow eflSdent stable transfection. The vector 
includes the Herpes Simplex thymidine kinase promoter and the sdectable neomydn gene. 
The extended cDNA or portion thereof encoding the polypeptide to be expressed is obtained 
by PGR fiiom the bacterial vector uang oligonucleotide primers complementary to the 

15 extended cDNA or portion thereof and containing restriction endonudease sequences for Pst 
I incorporated into the 5'primer and BgUI at the 5' end of the corresponding cDNA 3' primer, 
taking care to ensure that the extended cDNA is positioned with the poly A signal. The 
purified fiagment obtained fi-om the resulting PGR reaction is digested with PstI, blunt ended 
with an exonuclease, digested with Bgl II, purified and ligated to pXTl containing a poly A 

20 signal and prepared for this ligation (blunt/BglH). 

The ligated product is transfected into mouse NIH 3T3 cells using lipofectin (Life 
Technologies, Inc., Grand Island, New York) under conditions outiined in the product 
q^edficatioa Po^e transfectants are sdected after growing the transfected cdls in 600 
jig^ml G418 (Sigma, St. Louis, Missouri). Preferably the expressed protein is rdeased into 

25 the culture medium, thereby fedlitating purification. 

Altemativdy, the extended cDNAs may be doned into pED6dpc2 as described 
above. The resulting pED6dpc2 constructs may be transfected into a suitable host cell, such 
as COS 1 cdls. Methotrexate resistant cells are selected and expanded. Preferably, the 
protein »q)ressed fi-om the extended cDNA is rdeased into the culture medium therd)y 

30 fedlitating purification. 
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Protdns in the culture medium are separated by gd dectrophoreas. If desired, the 
- proteins may be ammonium sulfete predpitated or separated based on aze or charge prior to 
dectrophoresis. 

As a control, the e?q>ression vector laddng a cDNA insat is introduced into host cells 
5 or organisms and the protdns in the medium are harvested. The secreted protons present in 
the medium are detected using tedmiques familiar to those skilled in the art sudi as 
Coomassie blue or silver staining or using antibodies against the protein encoded by the 
extended cDNA. 

Antibodies capable of specifically recognizing the protein of interest may be generated 

10 uang synthetic 15-mer peptides having a sequence encoded by the appropriate 5' EST, 
extended cDNA, or portion thereof The synthetic peptides are injected into mice to generate 
antibody to the polypqrtide encoded by the 5' EST, extended cDNA. or portion thereof 

Sealed protdns fix>m the host cdls or oi^ganisms containing an e?q)ression vector 
wMdi contains the extended cDNA derived finom a 5' EST or a portion thereof are compared 

15 to those from the control cells or organism. The presence of a band in the medium from the 
cdls containing the expression vector which is absent in the medium fi-om the control cells 
indicates that the extaided cDNA encodes a secreted protda Generally, the band 
corresponding to the protein encoded by the extended cDNA will have a mobility near that 
expeaed based on the number of amino adds in the open reading fifame of the extended 

20 cDNA. However, the band may have a mobility diflFerent than that expected as a resuh of 
modifications such as giycosylation, ulnquitination, or enigmatic deavage. 

Ahemativdy, if the protein e3q}ressed fiiom the above expression vectors does not 
contain sequences directing its secretion, the proteins expressed from host cdls containii^ an 
expression vector with an insert encoding a secr^ed protein or portion thmof can be 

25 compared to the protdns e>q)ressed in control host cdls containing the e>q>ression vector 
without an insert. The presmce of a band in samples fi*om cells containing the expression 
vector with an insert which is absent in samples from cells containing the expression vector 
without an insert indicates that the desired protein or portion thereof is bdng expressed. 
Generally, the band will have the mobility expected for the secreted protein or portion 

30 thereof However, the band may have a mobility different than that expected as a resuk of 
modifications such as giycosylation, ubiquitination, or enzymatic cleavage. 
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The protein encoded by the extended cDNA may be purified using standard 
• inununodiromatograpt^r tedmiques. In such procedures, a solution containing the secreted 
protein, such as the culture medium or a ceM extract, is appKed to a column having antibodies 
against the seaeted protein attached to the chromatography matrix. The sealed protein is 
5 aUowed to bind the fanmunochroniatogr^hy column. Thereafter, the column is washed to 
remove non-spedfically bound protdns. The specifically bound secreted protein is then 
released fi-om the column and recovered using standard techniques. 

If antibody production is not possible, the extended cDNA sequence or portion 
thereof may be incorporated into expression vectors designed for use in purification sdiemes 

10 en^)loying chimeric polypeptides. In such strategies, the coding sequence of the extaided 
cDNA or portion thereof is inserted in firafie with the gene encoding the other half of the 
chimera. The other half of the chimera may be P-globin or a nickd binding pol^ A 
diromatogr^hy matrix having antibody to 3-globin or nickel attached thereto is then used to 
purify the dmneric protein. Protease cleavage ates may be engineered between the P-globin 

1 5 gene or the nickel binding polypeptide and the extended cDNA or portion thereof Thus, the 
two polypeptides of the chimera may be separated fi-om one another by protease digestion. 

One usefiil expression vector for generating P-globin chimerics is pSG5 (Stratagene), 
which encodes rabbit P-globia Intron n of the rabbit p-globin gene fecilitates splidng of the 
expressed transcript, and the polyadenylation signal incorporated into the construct increases 

20 the level of expression. These techniques as described are well known to those skilled in the 
art of molecular biotegy. Standard m^ods are published in methods texts sudi as Davis 
aL, {Basic Methods m Molecular Biology, Davis, DibnCT, and Battey, ed., Elsevier Press, 
NY, 1986) and many of tte methods are available firomStratagene, Life Tedi^ Inc., 
or Prom^. Polypeptide may additionally be produced fi-om the construct using in vitro 

25 translation systems such as the In vitro Express™ Translation Kit (Stratagene). 

Following expression and purification of the secreted protdns encoded by the 5' 
ESTs, extended cDNAs, or Augments thereof; the purified proteins may be tested for the 
abi% to bind to the surface of various cdl types as described in Example 3 Ibdow. ItwiUbe 
30 appredated that a plurality of protdns expressed from these cDNAs may be induded in a 
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pand of pratdns to be simultaneously evaluated for the activities ^)ecifically described below, 
as well as other biological roles for which assays for determining activity are available. 

EXAMPLE 31 

5 Analvas of Seo-^ed Prot dns to Determine Whether thev Bind to the Cell Surface 

The protdns encoded by the 5' ESTs, extended cDNAs, or fiagments thereof are 
cloned into ©q>ression vectors sudi as those described in Example 30. The proteins are 
purified by size, charge, immunochromatography or other techniques familiar to those skilled 
in the art. Following purification, the proteins are labeled using techniques known to those 

10 skilled in the art. The labded protdns are incubated with cdls or cdl lines derived from a 
variety of organs or tissues to allow the protdns to bind to any recqjtor present on the cdl 
surfece. Following the incubation, the cdls are washed to remove non-spedfically bound 
protda The labded protdns are detected by autoradiography. Altemativdy, unlabeled 
protdns may be incubated with the cdls and detected with antibodies having a d^ectable 

15 labd, such as a fluorescent molecule, attadied thereto. 

Spedficity of cell surfece binding may be analyzed by conducting a competition 
analysis in which various amounts of unlabeled protein are incubated along with the labded 
protdn. The amount of labeled protein bound to the cell surface decreases as the amount of 
competitive unlabded protein ino-eases. As a control, various amounts of an unlabeled 

20 protein unrelated to the labded protdn is included in some binding reactions. The amount of 
labded protdn bound to the cdl surface does not decrease in binding reactions containing 
increasing amounts of unrelated unlabded protdn, indicating that the protdn encoded by the 
cDNA Innds spedfically to the cdl surface. 

25 As discussed above, seoeted proteins have been showoi to have a number of 

important plq^ological eflfects and, consequently, represent a valuable therapeutic resource. 
The secreted proteins encoded by the extended cDNAs or portions tho-eof made according to 
Examples 27-29 may be evaluated to determine thdr physiological activities as described 
below. 
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EXAMPLE 32 

* Assaying the Proteins Expre ssed frpin Extended cDNAs or Portions Thereof for Cvtokinft , 
Cdl Proliferation or Cell EHgermtiarion Activity 
As discussed above, secreted proteins may act as cytokines or may aflFect cellular 
5 proliferation or differendatioa Many protein factors discovered to date, including all known 
cytokines, have exhibited activity in one or more fector dependent cell proliferation assays, 
and hence the assays serve as a convaiient confirmation of cytokine activity. The activity of a 
protein racoded by the extended cDNAs is evidenced by any one of a number of routine 
factor dependent cell proliferation assays for cell lines induding, witiiout limitation, 32D, 
10 DA2, DAIG, TIO, B9, B9/1 1, BaF3, MC9/G, (preB NT), 2E8, RB5, DAI, 123, Tl 165, 
Hr2, CTLL2, TF-1, Mo7c and CMK. The protdns encoded by the above extended cDNAs 
or portions thereof may be evaluated for their ability to relate T cell or thymocyte 
proliferation in assays such as those described above or in the following references, which are 
incoipcMatedherem by reference: (^eni Protocols in Intmumlogy, Ed. by Cd&g^eiaL,, 
15 Greene Publishing Assodates and Wiley-Intersdence; Takai et oL 1 Immunol 137:3494- 
3500, 1986., BertagnoUi et al,, I Immunol 145:1706-1712, 1990., BertagnoUi et a/,. Cell 
Immunol 133:327-341, 1991; BertagnoUi, et al, 1 Immunol 149:3778-3783, 1992; 
BovnmnetoL, J, Immunol 152:1756-1761, 1994. 

In addition, numerous assays for cytokine production and/or the proliferation of 
20 spleen cells, lymph node cdls and tiqonocytes are knowa These include the techniques 
disclosed in Current Protocols in Immunology, stqmx 1:3.12.1-3.12.14; and Schreiber In 
Qarent Protocols in Immunology^ supra 1 : 6.8.1-6.8.8. 

The proteins encoded by tiie c£)NAs may also be ass^ed for the aWIity to r^ulate 
the proKferaticxi and diflferentiation of hematopoietic or lymphopoietic cdls. Many assays for 
25 sudi activity are femiHar to those skilled in die art, indudmg the assays in the following 
references, ^ch are incorporated herein by reference: Bottomly et aL, In Current Protocols 
in Immunology , supra, 1 : 6.3.1-6.3.12,; deVriese/a£,^ £xp. Med 173:1205-1211, 1991; 
Moreau et al. Nature 36:690-692, 1988; Greenberger et al,^ Proc. Natl Acad ScL USA, 
80:2931-2938, 1983; Nordan, R., In Current Protocols in Immunology,, suf^a. 1 : 6.6.1- 
30 6.6.5; Smitii et al., Proc. Natl Acad &/. USA, 83:1857-1861, 1986; Bennett et al. in 



wo 99/06551 PCT/1B98/01235 

65 

Current Protocols in Immunology supra 1 : 6 .15. 1; Ciarietta et ai. In Current Protocols in 
' Immunology. stq>ra 1 : 6.13.1. 

The proteins oicoded by the cDNAs may also be assayed for thdr ability to regulate 
T-cdl responses to antigens. Many assays for such activity are familiar to those skilled in the 
5 art, induding the assays desaibed in the following references, which are incorporated herein 
by referaice: Chapter 3 (In Vitro Assays for Mouse Lymphocyte Function), Chapter 6 
(Cytokines and Their CeOlular Receptors) and Chapter 7, (Immunologic Studies in Humans) 
in Current Protocols in Immunology supra, Wdnberger et ai, Proc. NcUL Acad Sci. USA 
77:6091-6095, 1980; Weinberger et al., Eur. J, Immun. 11:405-411. 1981; Takai et al,, J, 
10 Immunol 137:3494-3500, 1986; Takai et al, 7. ImmumL 140:508-512. 1988. 

Those proteins vAkh exhibit cytokine, cell proliferation, or cell differentiation activity 
may thra be formulated as phannaceuticals and used to treat clinical conditions in which 
induction of cell proliferation or differentiation is boiefidal. Akemativdy, as described in 
1 5 more detail bdow, genes encoding these proteins or nucleic acids regulating the ejq)ression of 
these proteins may be introduced into appropriate host cells to increase or decrease the 
expression of the proteins as desired. 

EXAMPLE 33 

20 Assaying the Proteins Expressed from Extended cDN As or Portions 

Thereof for Activitv as Immune System Reiy iilatarc 
The proteins encoded by the cDNAs may also be evaluated for their effects as 
immune regulators. For example, the proteins may be cvahiated for their acth% to infl^^ 
thymocyte or ^lenoqrte cytotoxidty. Numerous assays for such activity are ^miliar to those 

25 skilled in the art including the assays described in the following references, which are 
incoiporated herdn by reference: Chapter 3 {In Vitro Assays for Mouse Lymphocyte 
Function 3.1-3.19) and Chapter 7 (Immunologic studies in Humans) in Current Protocols in 
Immmiology , Coligan et al., Eds, Greene Publishing Associates and Wilqr-Intersdence; 
Herrmann et oL, Proa, Nail Acad Sci USA 78:2488-2492, 1981; Herrmann et oL, J. 

30 Immunol 128:1968-1974, 1982; Handa et al,, J. Immunol 135:1564-1572, 1985; Takai et 
al, y. Immunol 137:3494-3500, 1986; Takai ei al, 1 Immunol 140:508-512, 1988; 
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Bowman etaL, J. Virology 61:1992-1998; BertagnoDi etoL, Cell Immunol 133:327-341, 
" 1991; Brown etaL, J. ImmuiwL 153:3079-3092, 1994. 

The proteins encoded by the cDNAs may also be evaluated for thdr effects on T-cell 
dependent immunoglobufin responses and isotype swhdung. Numerous assays for such 
5 activity are feniiliar to those skilled in the art, including tiie assays disclosed in the following 
r^ences, which are incorporated herein by reference: Maliszewski, J. Immunol. 144:3028- 
3033, 1990; Mond etal. in Current Protocols in Immtmology^ 1 : 3.8.1-3.8.16, supra. 

The protons encoded by the cDNAs may also be evaluated for their efifect on immune 
eflEector cells, including their efiect on Thl ceUs and qrtotoxic ^hocytes. Numerous ass^ 
10 for sudi activity are fimiiliar to those skiDed in the art, induding the assays disd^^ 

following references, M*idi are incorporated herein by reference: Chq>ter 3 {In Vitro Assays 
for Mouse LymjAocyte Function 3.1-3.19) and Ch^ter 7 (Immunolo^c Studies in Humans) 
in Current Protocols in Immunology, siqw-a, Takai etaL. J. Immunol. 137:3494-3500, 1986; 
Takai etaL, J. ImmunoL 140:508-512, 1988; BertagnoUi etal., J. ImmunoL 149:3778-3783, 
15 1992. 

The protdns encoded by the cDNAs may also be evaluated for their efifect on 
dendritic cell mediated activation of naive T-cells. Numerous assays for such activity are 
femiliar to those skilled in the ait, including the assays disclosed in the following references, 
which are incorporated herein by reference: Guery et aL, J. ImmunoL 134:536-544, 1995; 

20 Inaba etaL, J. Exp. Med. 173:549-559. 1991; Macatonia et aL. J. ImmunoL 154:5071-5079, 
1995; Porgador er aU. Exp. Med 182:255-260, 1995; Nair et aL, J. Virol 67.4062-4069, 
1993; Bjang et aL, Science 264:961-965, 1994; Macatonia et aU. Exp. Med 169:1255- 
1264, 1989; Bhanhvsy et aL, Journal of Clirdcal Investigatim 94:797-807, 1994; and Inaba 
etaL,J.Exp.Medm:63\-^, 1990. 

25 The proteins aicoded by the cDNAs may also be evaluated for thdr influence on the 

lifetime of lymphocytes. Numerous assays for such activity are familiar to those skilled in the 
art, including the assays disclosed in the following references, which are incorporated herein 
by reference: Darzynkiewicz et al.. Cytometry 13:795-808, 1992; Gorczyca et aL, Leukemia 
7:659-670, 1993; Gorczyca e/oi. Cancer Res. 53:1945-1951. 1993; IXdtietaL, Cell66.2i3- 

30 243, 1991; Zacharchuk, J. ImmunoL 145:4037-4045, 1990; Zamai et al. Cytometry 14:891- 
897, 1993; Gorczyca c/aZ, Int. J. Oncol. 1:639-648, 1992. 
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The proteins encoded by the cDNAs may also be evaluated for tfidr influence on 
■ eariy stqjs of T-cdl commitment and development. Numerous assays for such activity are 
ftmiliar to those skilled in the art, including without limitation the assays disclosed in the 
following references. vMdi are incorporated herein by references: Antica et al. Blood 
5 84:111-117, 1994; Fme et oL, Cell. Immunol. 155:111-122. 1994; Galy et al.. Blood 
9S:2nO-m%, 1995; Told a/.. Proc. Nat.AcadSci. USA 88:7548-7551, 1991. 

Those protons which exhibit activity as immune system r^ulators activity nu^ then 
be fonnulated as pharmaceuticals and used to treat clinical conditions in which i^ulation of 
immune activity is ben^dal. For example, the protein may be usefol in die treatment of 

10 various immune defidendes and disorders (induding severe condnned immunodefidency), 
e.g., in regulating (up or down) growtfi and proliferation of T and/or B lymphocytes, as wdl 
as effecting die cytolytic activity of NK ceUs and other ceU populations. These immune 
defidendes m^ be genetic or be caused by viral (e.g., HIV) as weU as bacterial or fiingal 
infections, or vaay result from autoimmune disorders. More speaGcsSfy, infectious diseases 

15 caused by viral, bacterial, fimgal or other infection may be treatable usmg a proton encoded 
by extoided cDNAs derived fixMn die 5' ESTs of die present invoition, induding infections 
by mv, hq)atitis viruses, hopesviruses. mycobacteria, Ldshmania spp., plamodium and 
various fiingal infections sudi as candidiasis. Of course, in this regard, a proton encoded by 
extended cDNAs derived from the 5' ESTs of die present invention may also be useful where 

20 a boost to the immune system generally may be desirable, /. e. , in the treatment of cancer. 

Altanativefy, proteins encoded by extended cDNAs derived from die 5' ESTs of die 
present invention may be used in treatment of autoimmune diswders indudii^ for example, 
connective tissue disease, naMfk sderoas, ^emic lupus eiytiiematosus, riieumatwd 
ardmtis, autoimmune puhnonaiy inflammation, Gdllain-Bane ^drom^ autoimmune 

25 tfiyroiditis^ insulin dependent diabetes mellitis, myastfienia gravis, graft-versus-host disease 
and autoimmune inflammatory eye disease. Such a protein encoded by extended cDNAs 
doived fmm the 5' ESTs of die present invention may also to be usefiil in die treatment of 
alleigic reactions and conditions, such as asdima (particularly allogic asdrnia) or odier 
re^iratory problems. Odier condWons, in which immune suppresaon is desired (including, 

30 for example, organ tran^lantation), may also be treatable usii^ a protein encoded by 
extended cDNAs derived from the 5' ESTs of die present inventioa 
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Using the proteins of the invention it may also be possible to regulate inrnnine 
~ le^nses either up or down. 

Down r^;ulation may involve inhibitir^ or blocking an immune response already in 
progress or may involve preventing the induction of an immune response. The functions of 
5 activated T-cells may be inhibited by suppressing T cell responses or by inducing specific 
tolefance in T cells, or both. Immunosuppression of T cell responses is generally an active 
non-antigen-spedfic process which requires continuous exposure of the T cdls to the 
suppressive agent. Tolerance, which involves inducing non-responsivaiess or aneigy in T 
cdls, is distinguishable fiom immunosuppression in that it is generally antigerHq)edfic and 

10 persists after the end of exposure to the tolerizing agent. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to spedRc antigen in the 
absence of the tolerizing ag^t. 

Down r^pulating or preventing one or more antigen ftmctions excluding witiiout 
limitation B lyn^>hoqrte antigen functions, sudi as, ft>r example, B7 costimulation), e.g., 

1 5 preventing high level tynq)hokine syntiiesis by activated T cells, will be useful in situations of 
tissue, skin and organ tran^lantation and in grafl-vefsus-host disease (GVHD). For example, 
blodcage of T cell fijnction should result in reduced tissue destruction in tissue 
transplantatioa Typically, in tissue transplants, rejection of the transplant is initiated through 
its recognition as foreign by T cells, followed by an immune reaction that destroys die 

20 transplant. The administration of a molecule ^ch inhibits or blocks interaction of a B7 
lyiH)hocyte antigen witii its natural ligand(s) on immune cells (such as a soluble, monomeric 
form of a peptide having B7-2 activity alone or in conjunction with a monomeric form of a 
peptide haviiig an activity of another B lymphocyte antigen (e.g., B7-1. B7-3) or blockirig 
antibody), prior to transplantation, can lead to the binding of the molecule to the natural 

25 ligand(s) on the immune cells without transmittiiig the correspondiiig costimulatory agnal. 
Blocking B lymphocyte antigen fijnction in this matter prevents cytokine syndieas by immune 
cdls, such as T cdls. and thus acts as an immunosuppressant. Moreover, the lack of 
costimulation may also be suflSdent to anergize tiie T cells, tiiereby inducing tolerance in a 
subject. Induction of long-term tolerance by B lymphocyte antigen-blocking reagents may 

30 avoid the necessity of rqpeated administration of tiiese blocking reagents. To achieve 
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suflfident iininuiiosuppression or tolerance in a subject, it may also be necessary to block the 
' fijnction of a conibination of B fymphocyte antigens. 

The efficacy of particular blocking reagents in preventing oigan transplant rejection or 
GVHD can be assessed using animal models that are predictive of efficacy in humans. 
5 Examples of appropriate systems which can be used include allogeneic cardiac grafts in rats 
and xenpgendc panaeatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive eflFects of CTLA4Ig fiision proteins m vivo as desoibed in Lenschow 
et oL, Science 257:789-792, 1992 and Turka et aL, Proc. NatL Acad Sci USA, 89:11102- 
11105, 1992. In addition, murine modds of GVHD (see Paul ed., Fumkmental 

10 Immunology, Raven Press, New Yoik, 1989, pp. 846-847) can be used to determine the 
effect of blocking B lynqihocyte antigen fimction in vivo on the devdopmrat of that disease. 

Blocking antigen fimction may also be therapeutically usefiil for treadi^ autoimmune 
diseases. MmyautoinmMie disorder are the resuhofinappn)priate activation of Tcdlsth^ 
are reactive against sdf tissue and vdrich promote the production of cytokines and 

15 autoantibodies involved in the pafliology of the diseases. Preventing the activation of 
autoreactive T cdls m^ reduce or eliminate disease symptoms. Administration of reagents 
which blodc costimulation of T cdls by disrupting receptor/ligand interactions of B 
lymphocyte antigens can be used to inhibit T cdl activation and prevent production of 
autoantibodies or T cell-derived cytokines which potentially involved in the disease process. 

20 Additionally, blocking reagents may induce antigen-specific tolerance of autoreactive T cdls 
whidi could lead to long-term rdief from die cfisease. The efficacy of blocking reagents in 
preventing or alleviatirig autwmmune disorders can be determined using a number of wdl- 
diaracteiized animal modds of human autoimmune diseases. Examples include murine 
experimental autoimmune encephaEtis, systemic hjpus eiythmatosis in MRL/pr/pr mice or 

25 NZB hybrid mice, murirw autoimmuno collagen ardiritis, diabetes mdlitus in OD mice and 
BB rats, and murine experimental myasthenia gra>ds (see Paul ed., supra, pp. 840-856). 

Upr^ulation of an antigen fimction (preferably a B lymphocyte antigen function), as 
a means of up r^ularing immune responses, may also be usefiil in therapy. Upr^lation of 
fanmune responses may involve dther enhancing an existing immune reqwnsQ or elidting an 

30 initial immune response as shown by tiie following examples. For instance, enhancing an 
immune response tfirough stimulating B lymphocyte antigen fimction may be usefiil in cases 
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of viral infection. In addition, qrstemic >^ diseases such as influenza, fte rommon ro^^ 
■ encejAalitis might be aUeviated by the administration of stimulatoiy fi>nn of B lymphoqrte 
antigens ^onicalfy. 

Alternatively, antiviral immune respcmses may be enhanced in an infected patient by 
5 removing Tcdisfixjm the patient, costimulating the TceDs/nwi^o with viral antigen-pu^ 
APCs dtiier expresang a peptide encoded by extended cDNAs doived fiom die 5' ESTs of 
die presfflit invention or togetiier witii a stimulatory form of a soluble peptide encoded by 
extended cDNAs derived from the 5' ESTs of die present invention and reintroducing die m 
vitro primed T cells into the patient. The infeaed cells would now be capaUe of d^vering a 
10 costimulatoiy signal to Tcdls/nvfM9,therd}yactivatii% the Tcdls. 

In another ^yjdicarion, upr^ulation or enhancanent of antigen fiinction 0)r^rably B 
lynq)ho<yte antigen fimction) mjqr be us^ in tfie induction of tumor immunity. Tumor cdls 
(e.g., sarcoma, mdanoma, lynqjhoma, leukemia, nairoblastoma, cardnoma) transfected \iwtii 

a nucteic add encoding at least one pq>tide encoded by extended d>NAs derived from die 5* 
15 ESTs of the present invention can be administered to a subject to overcome tumor-^)edfic 
tderanceintiiesulgect. Ifdesinsd, die tumor ceU can be transfected to ejq)rBss a combination 
of peptides. Fot example, tumor cells obtained from a patient can be transfected ex vivo widi 
an expression vector directing the expression of a peptide having B7-2-like activity alone, or 
in coqunction vwdi a peptide having B7-l-like activity and/or B7-3-like activity. The 
20 transfected tumor cells are returned to the patient to result in expression of die peptides on 
die suifece of die transfected cell. Akemativdy, gene dierapy tednaques can be used to 
target a tumor cdl for transfection in vm>. 

The presence of die pqaide encoded by extended cDNAs derived fiom the 5* ESTs 
of tiie present invention having the activity of a B lymphocyte antigen(s) on die suifece of die 
25 tumor cdl provides the necessary costimulation signal to T cdls to induce a T cdl mediated 
immune refuse against the transfected tumor cdls. In addition, tumor cdls which lack or 
whidi M to reexpress suffidoit amounts of MHC class I or MHC dass n molecules can be 
transfected widi nuddc adds encoding aU or a portion of (e.g., a qrtoplasmic-domain 
truncated portion) of an MHC class I a chain and 32 microglobulin or an MHC dass n a 

30 diain and an MHC dass n 3 chain to tiieteby express MHC class I or MHC class n proteins 
on tiie cdl surfece, respectively. Expression of die appropriate MHC class I or class D 
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molecules in conjunction with a peptide having the activi^ of a B lynq>hocyte antigen (e.g., 
B7-1, B7-2, B7-3) induces a T cell mediated immune response against the transfected tumor 
cell. Optionally, a gene encoding an antisense constmct which blocks expression of an MHC 
class n associated protein, sudi as the invariant chain, can also be cotransfected with a DNA 
5 encoding a pq)tide having the activity of a B tymphocyte antigen to promote presentation of 
tumor assodated antigens and induce tumor specific immunity. Thus, the induction of a T 
cell mediated immune response in a human subject may be suflSdent to overcome tumor- 
spedfic tol^ance in the subject. Alternative, as described in more d^ below, genes 
encoding these immune system regulator proteins or nucleic adds r^;ulating the expresaon of 
10 such protdns may be introduced into appropriate host ceUs to mcrease or deoease the 
expression of the proteins as desired. 

EXAMPLE34 

Assaying the Protdns Expressed 6om Extended cDN As 
IS or Portions Thereof for Hematnpnieag Regulating Activity 

The protdns encoded by the extended cDNAs or portions thereof may also be 
evahiated for their heraatopoieas rearing activity. For example, the effect of the protdns 
on embryonic stem cell differentiation may be ^uated. Numerous assays for such activity 
are femiliar to those skilled in the art, including the assays disclosed in the following 
20 references, which are incorporated herdn by reference: Johansson et al. Cell. Biol. 15:141- 
151, 1995; KeUer et oL, MoL Cell BioL 13:473-486, 1993; Mcdanahan et oL, Blood 
81:2903-2915, 1993. 

The proteins encoded by the extended cDNAs or portions thereof may also be 
evaluated for thdr influence on the lifetime of stem cells and stem cell diflferentiatioa 

25 Numerous assays for such activity are ^miliar to those skilled in the art, induding the assays 
disclosed in the following refoences, whidi are incorporated herein by reference: Freshney, 
Methylcelhilose Colony Forming Assays, in Culture of Hematopoietic Celk., Freshney, et al. 
Eds. pp. 265-268, Wdey-Liss, Inc., New Yoric, NY. 1994; Hirayama et aL, Proc Natl. Acad 
ScL USA 89:5907-5911, 1992; McNiece and Briddell, in Culture of Hematopoietic Cells, 

30 supra, Neben et al., Exp, HematoL 22:353^359, 1994; Ploemacher and Cobblestone In 
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Culture of Hemaiopoieiic Cells, stg}raU2\, Spooncer ei al, in Culture of Hematopoietic 
- Cells^ supral63-l79 and Sutherland in Culture of Hematopoietic Cells, supra. 139-162. 

Those proteins which exhibit hematopoiesis regulatory activity may th«i be 
formulated as pharmaceuticals and used to treat clinical conditions m which regulation of 
5 hematopodas is bendSdal, such as in the treatment of myeloid or tymphoid cell deficiencies. 
Involvement in r^;ulating hanatopoiesis is indicated evoi by margbial biological activity in 
support of coloity forming cells or of fector-dependent cell lines. For example, proteins 
supporting the growth and proliferation of eiythroid progenitor cells alone or in combination 
with other cytokines, indicates utility, for example, in treating various anemias or for use in 

10 conjunction with irradiation/chemotherapy to stimulate the production of erythroid precursors 
and/or erythroid cells. Pmteins supporting the grovvth and proliferation of mydoid^ 
as granulocytes and monocytes/macrophages (i.e.. traditional CSF acthoty) m^ be usefid. for 
example, in coigiinction widi diemothenq>y to prevent or treat consequent mydo- 
siqqjression. Proteins supporting the growdi and proliferation of m^akaiyocytes and 

15 consequentfy of phtdets allows prevention or treatment of various platelet disorders sudi as 
thrombocytopenia, and generally may be used in place of or complementary to platdet 
transfusions. Proteins supporting the growth and proliferation of hematopoietic stem cells 
which are capable of maturing to any and all of the above-mentioned hematopoietic cells may 
therefore find therapeutic utility in various stem ceD disorders (such as those usually treated 

20 with transplantion, induding, without limitation, aplastic an«nia and paroxysmal nocturnal 
hemo^obinuria), as wdl as m rqwpulating the stem cdl compartment post 
irradiationAAemotherqjy. dther in vim ox ex vivo (i.e., in conjunction with bone manow 
tran^lantation or witii peripheral progenitor cdl traw^lartation (homologous or 
heterologous)) as normal cdls or genetically manipulated for gene ther^. Alternatively, as 

25 described m more detail bdow, gsnes encoding hanatopoieas regulating activity proteins or 
nuddc adds r^;ulating the expression of such protdns may be introduced into appropriate 
host cdls to increase or decrease the expression of the protdns as desired. 

30 
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EXAMPLE 35 

Assaying the Proteins Ex pressed from Extended cDNAs or Portions Thereof 

for Regulation of Tissue Growth 
The proteins encoded by the extended cDNAs or portions thereof may also be 
5 evaluated for thrireflfect on tissue growth. Numerous assays for such activity are femiliar to 
those skilled in the art, including the assays disclosed in International Patent Publication No. 
WO95/16035, International Patent Publication No. WO95/05846 and International Patent 
Publication No. WO91/07491, which are incorporated herein by i^ferwice. 

Assays for wound healing activity include, without limitation, those described m: 
10 Winter, Epidermal Wound Heating, pps. 71-112, Maibach and Rovee, eds.. Year Book 
Medical Publishers, Inc., Chicago, as modified by Eaglstdn and Mertz, J. Invest DermaioL 
71 :382-84, 1 978, i^ch are incorporated hendn by reference. 

Those proteins which, are involved in the r^ulation of tissue growth may then be 
formulated as pharmacoiticals and used to treat clinical conditions in which regulation of 
15 tissue growth is beneficial. For example, a protein encoded by extended cDNAs derived fiom 
the 5' ESTs of the present invention also may have utility in compositions used for bone, 
cartilage, tendon, ligament and/or nerve tissue growth or r^eneration, as well as for v^und 
healing and tissue repair and replacement, and in the treatment of bums, incisions and ulcers. 
A protein encoded by extended cDNAs derived fix>m the 5' ESTs of the present 
20 invention, which induces cartilage and/or bone growth in drcumstances v^diere bone is not 
normalfy formed, has appfication m the healing of bone fiactuies and cartilage damage or 
defects in humans and other animals. Such a prq>aration employing a proton of the invention 
m^ have prophylactic use in closed as well as open fiacture reduction and also in fte 
inq3roved fixation of artifidal joints. De novo bone synthesis induced by an osteogenic agent 
25 contributes to the repair of corigenital, trauma induced, or oncologic resection mduced 
cranio&dal defects, aiKl also is usefiil in cosmetic plastic surgery. 

A protein of this invention may also be used in the treatment of periodontal disease, 
and in other tooth repair processes. Such agents may provide an environnient to attract bone- 
forming cells, stimulate growth of bone-forming cells or induce differentiation of bone- 
30 forming cell progenitors. A protein of the invention may also be useful in the treatment of 
osteoporosis or osteoarthritis, such as througji stimulation of bone and/or cartilage repair or 



wo 99/06551 



PCT/IB98/01235 



by blocking inflammation or processes of tissue destruction (coUagoiase activity, osteoclast 
activity, etc.) mediated by inflammatory processes. 

Anotha- eatery of tissue regeneration activity that may be attributable to the protein 
encoded by extended cDNAs derived from the 5' ESTs of the present invention is 
5 tendon/ligament formation. A protein encoded by ©ctaided cDNAs derived from the 5' 
ESTs of the pres«it invention, which niduces tendon/ligament-like tissue or other tissue 
formation in drcumstances where such tissue is not normally formed, has ^plication in the 
healing of tendon or ligament tears, deformities and otho* tendon or ligament defects in 
humans and other animals. Sudi a preparation employing a tendon/ligament-like tissue 

10 indudng protein may have prophylactic use in preventing damage to tendon or ligament 
tissue, as wdl as use in the improved fixation of tendon or ligament to bone or other tissues, 
and in repairing defects to tendon or Egament tissue. De novo t«idon/Iigament-like tissue 
formation induced by a conq)oation encoded by extended cDNAs derived from the 5 * ESTs 
of the present invention contributes to the nqjair of tendon or ligaments defects of congenital, 

15 traumatic or otfiCT origin and is also usefiil in cosmetic plastic surgsry for attachment or repair 
of tendons or ligaments. The compoations encoded by extended cDNAs derived from the 5' 
ESTs of the presrat invention may provide an environment to attract tendon- or ligament- 
forming cdls, stimulate grov^ of tendon- or ligament-fomiing cdls, induce differentiation of 
progenitors of tendon- or ligament-forming cells, or induce growth of tendon/ligament cells 

20 or progenitors er vhv for retuni fff WW to eflfa:t tis^ The compoations of tfie 

invention may also be usefiil in the treatment of tendinitis, carpal tunnel syndrome and other 
tendon or ligament defects. The con^x^itions m^Qr also indude an appropriate matrix and/o^ 
sequestering agent as a carrier as is weQ known in tiie art 

The protdn encoded by extended cDNAs derived from the 5' ESTs of Ae present 

25 invention may also be usdBil for proliferation of neural cdls and for regenrntion of nerve and 
brain tissue, /.e, for the treatment of caitral and peripheral nervous system diseases and 
noiropatiiies, as well as mechanical and traumatic disorders, which involve d^eneration, 
death or trauma to nairal cells or nerve tissue. More specifically, a protein may be used in the 
treatment of diseases of the peripheral nervous system, such as peripheral nerve injuries, 

30 peripheral neuropathy and localized neuropatiiies, and central nervous system diseases, such 
as Alzhdmer's. Paridnsorfs disease, Kintingtorfs disease, amyotrophic lateral sclerosis, and 
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Shy-Drager syndrome. Further conditions vAich may be treated in acconlance with the 
' present invention indude mechanical and traumatic disorders, such as spinal cord disorders, 
head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies resulting 
from chemotherapy or other medical tiierapies may also be treatable using a protein of the 
5 invention. 

Protdns of the invention may also be usefiil to promote better or fester closure of 
non-healing wounds, induding witiiout limitation pressure ulcers, ulcers assodated with 
vascular insuflSdency, surgical and traumatic wounds, and the like. 

It is expected tiiat a protein encoded by extended d^NAs derived fiom tfie 5* ESTs 
10 of the present invention may also exhibit acti>^ty for generation or r^eneration of other 
tissues, such as organs Orwiuding, for example, pancreas, Hver, intestine, kidney, skin, 
oidotheKum) muscle (smooth, skdetal or cardiac) and vascular Onduding vascular 
endotiidium) tissue, or for promoting the growtii of cdls comprising such tissues. Part of the 
desired cflfects nay be by inhibition or nrodulation of fibrotic scarring to allow normal tissue 
15 togenerate. A protein ofthe invention may also e?duMaiigiogenic activity. 

A protein encoded by extended cDNAs derived from tiie 5' ESTs of tiie present 
invention may also be usefiil for gut protection or regeneration and treatment of lung or liver 
fibrosis, rqjerfiiaon injuiy in various tissues, and conditions resulting fix>m systemic cytokine 
damage. 

20 A protein encoded by extended cDNAs derived from the 5* ESTs of the present 

invention may also be usefiil for promoting or inhilriting diflferentiation of tissues described 
above fixrni precursor tissues or cdls; or for inhibiting the growtii of tissues described above. 

Ahemativeiy, as described in more detail bdow, genes encoding tissue growtii 
regulating activity proteins or middc adds relating tfie expression of sudi protdns may be 

25 introduced into appropriate host cdls to increase or decrease the repression of the proteins as 
desired. 



30 
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EXAMPLE 36 

Assaying the Protdns Expressed fr nm Extended cDNAs or Pnitiom 
Thereof for Regul ation of Reproductive HormnnfK; 
The proteins encoded by the extended cDNAs or portions thereof may also be 
5 evaluated for their ability to regulate reproductive hormones, such as follicle stimulating 
hormone. Numerous assays for such activity are fimiliar to those skiUed in the art, including 
the assays disclosed in the following references, which are incorporated herein by reference: 
Vale et al,, EndocrinoL 91:562-572, 1972; Ling et aL, Nature 321:779-782, 1986; Vale et 
cd.. Nature 321:776-779, 1986; Mason et al... Nature 318:659-663, 1985; Forage et al., 

10 Proc, Nad. Acad Sci, USA 83:3091-3095, 1986, Chapter 6.12 in Current Protocols in 
Immunohgy, Coligane/a£ Eds. Greene Publishiiig Assodates and Wley-Intersdece ; Taub 
etaL. J. Clin. Invest 95:1370-1376, 1995; Lind etaL. APMIS 103:140-146, 1995; Muller 
oi, Eur. J. Immunol 25:1744-1748; Gruber et aL, J. Immunol 152:5860-5867, 1994; 
Johnstam etal, J Immunol 153:1762-1768, 1994. 

15 Those protdns which exhibit activity as reproductive hormones or r^ulators of cell 

movement may then be formulated as pharmaceuticals and used to treat clinical conditions in 
which r^ulation of rq>roductive hormones are benefidal. For example, a protein encoded by 
extmded cDNAs derived from the 5' ESTs of the present invention may also exhibit activin- 
or inhibin-rdated activities. Inhibins are characterized by thdr ability to inhibit the rdease of 

20 follicle stimulating honnone (FSIQ, vMe activins are characterized by thdr ability to 
stimulate the rdease of FSH. Thus, a protein encoded by extended cDNAs derived fix)m the 
5' ESTs of the present invention, alone or in heterodimers with a member of the inMrin a 
fenily, may be usefol as a contraceptive based on tiie ability of inttbins to decrease fertility in 
female mammals and decrease spennatc^enesis in male mammals. Administration of 

25 suflBdent ainounts of otiier inhibins can induce inferti% in these mam^ Ahematively, the 
protein of the invention, as a homodimer or as a heterodimer with other protdn subunits of 
the inWbin-B group, may be usefiil as a fertility indudng therapeutic, based upon the ability of 
activin molecules in stimulating FSH release from cells of tiie anterior pituitary. See, for 
example. United States Patent 4,798,885, the disclosure of which is incorporated herdn by 

30 reference. A protdn of the invention may also be useful for advancement of the onset of 
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fertility in sexually immature mammals, so as to increase the lifeime reproductive 
performance of domestic animals such as cows, sheep and pigs. 

Akeraativefy, as desaibed in more detail below, genes encoding reproductive 
hormone r^;ulating activity proteins or nucleic adds r^;ulating the expression of such 
5 proteins may be introduced into ^propriate host cdls to increase or decrease the expression 
of the proteins as desired. 



EXAMPLE 37 
Assaying the P rotons Expressed from Extended cDNAjy nr 

10 Portions Thereof for Chem otactic/Chemoldnetic Activity 

The proteins oicoded by the octended cDNAs or portions thereof may also be 
evahiated for chemotactic/diemokinetic activity. For example, a protein encoded by 
extended d)NAs derived fix)m the 5* ESTs of the present invention may have chemotactic or 
diemokinetic activity (e.g., act as a chemokine) for mammalian cells, induding, for example, 

15 monoqrtes, fibroblasts, neutrophils, T-cells, mast cdls, eosinophils, epithelial and/or 
endothdial cdls. Chemotactic and chemoldnetic proteins can be used to mobilize or attract a 
deared cdl population to a desired ate of action. Chemotactic or chemoldnetic proteins 
provide particular advantages in treatment of wounds and other trauma to tissues, as well as 
in treatment of localized infections. For example, attraction of lymphocytes, monocytes or 

20 neutrophils to tumors or sites of infection may result in improved immune responses against 
the tumor or infecting agent. 

A protrin or peptide has chemotactic activity for a particular cdl population if it can 
stimulate, cfirectfy or indirecdy, the directed orientation or movement of such cdl populatioa 
Preferably, the protein or pq>tide has the aWlity to cfirectiy stimulate direaed movement of 

25 cdls. Whether a particular protdn has chemotactic activity for a population of cdls can be 
readily detennined by employing such protein or peptide in any known assay for cell 
chemotaxis. 

The activity of a protdn of the invention may, among other means, be measured by 
the following methods: 

30 Assays for chemotactic activity (which will identify proteins that induce or prevent 

chemotaxis) consist of assays that measure the ability of a protein to induce die migration of 
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cdls aooss a membrane as wdl as the ability of a protein to induce the adhesion of one cdl 
- population to another cdl populatioa Suitable assays for movement and adhesion indude, 
without limitation, those described in: Currefit Protocols in Immunology^ Ed by Coligan, 
Kniisbeek, Maigulies, Shevach and Strober, Pub. Greene PubBshing Associates and Wiley- 
5 Intersdence, Chapter 6.12: 6.12.1^.12.28; Taub etaL. J. Clin. Invest. 95:1370-1376, 1995; 
Und et aL. APMS 103:140-146, 1995; Mudler et aL, Eur, J. Immunol. 25:1744-1748; 
Gruber et al., J. Immunol 152:5860-5867, 1994; Johnston et aL J. Immunol., 153:1762- 
1768, 1994. 

10 EXAMPLE 38 

Assaying the Protdns Expressed from Extended cDNA s nr 
Portions Thereof for Regulation of Blood Clottinfir 
The protems encoded by the extended cDNAs or portions thereof may also be 
evaluated for thdreflfects on blood dotting. Numerous assays for sudi activity are fenriliar to 

15 those skilled in the art, inchiding the assays disdosed in the following references, v^^ich are 
incorporated herein by reference: Linet etal., J. Clin, Pharmacol 26:131-140, 1986; Burdick 
et aL, Thrombosis Res 45:413^19, 1987; Humphrey et aL, Fibrinolysis 5:71-79, 1991; 
Schaub, Prostaglandins 35:467-474, 1 988. 

Those proteins which are involved in the r^ulation of blood clotting m^ then be 

20 formulated as pharmaceuticals and used to treat clinical conditions in which r^ulation of 
blood dottmg is beneficial. For exanq)le, a protdn of the invention may also exhibit 
hemostatic or thrombolytic actwity. As a result, such a protdn is expected to be usefijl in 
treatment of various coagulaticHis disorders Onduding hereditary disorders, sudi as 
hemophilias) or to enhance coagulation and other hemostatic events in treating wounds 

25 resulting from trauma, surgeiy or other causes. A protein of the invention may also be useful 
for dissohong or inhibiting formation of thromboses and for treatment and prevention of 
conditions resulting therefrom (such as infarction of cardiac and central nervous system 
vessels (e.g., stroke)). Akemativdy, as described in more detail below, genes encoding blood 
dotting activity proteins or nuddc adds r^ulating the expression of such protdns may be 

30 introduced into ^propriate host cdls to increase or decrease the expresaon of the proteins as 
desired. 
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EXAMPLE39 
Assaying the Proteins Expressed from Extended cDNAs or 
Portions Thereof for Invo lvement in Receptor/Ligand Interactions 
The protdns encoded by the extended cDNAs or a portion thereof may also be 
5 evaluated for their involvement in receptor/ligand interactions. Numerous assays for such 
invoh^ement are femiliar to those skilled in the art, including the assays (fcclosed in the 
following references, vAnch are incorporated horein by reference: Chapter 7. 7.28.1-7.2822 
in Current Protocols m Immunology, Coligan et aL Eds. Greene Publishing Associates and 
Wiley-Intersdence; Takai et aL, Proc. NatL Acad Sci. USA 84:6864^68, 1987; Bierer et 
10 oi, J. Exp. Med 168:1145-1156, 1988; Rosenstein et al., 7. Med 169:149-160, 198^, 
Stokenborg etaLJ. ImmunoL Methods 175:59-68, 1994; Stitt et aL, Cell 80:661-670. 1995; 
QyvmetaL, Ce// 75:791-803. 1993. 

For exaii5)le. the proteins encoded by ©ctended cDNAs doived from the 5' ESTs of 
the present invention may also demonstrate activity as receptors, recqrtor ligands or inhibitors 
15 or agonists of recq)tor/ligand interactions. Examples of such receptors and ligands include, 
without limitation, qrtokine receptors and their ligands, recqjtor kinases and thdr ligands. 
receptor phosphatases and thdr ligands, receptors involved in cell-cell interactions and their 
ligands excluding without limitation, cellular adhesion molecules (such as sdectins, int^rins 
and thdr ligands) and receptor/ligand pans invdved in antigen presentation, antigen 
20 recognition and devdopment of cellular and humoral immune responses). Receptors and 
ligands are also us^ fac saieening of potential peptide or small molecule inhibitors of tfie 
relevant rec€?Jtor/ligand interaction. A protein encoded by extended cDN As derived from the 
5' ESTs of tfie present invention (inchidipg. witiiout limitation, fragments of receptcns and 
ligands) may themsdves be usefiil as inhibitors of receptor/ligand interactions. Altemativdy, 
25 as described in more d^aU below, genes encoding proteins invoWed in receptor/ligand 
intCTactions or nucleic adds regulating the ^ression of such proteins may be introduced into 
appropriate host cells to increase or decrease the expression of the protdns as desired. 

30 
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EXAMPLE 40 

Assaying the Proteins Exp ressed from Extended cDN As or Portions Thpr^^nf 

for Anti-Inflammatorv Activity 
The proteins encoded by the extended cDNAs or a portion thereof may also be 
5 evaluated for anti-mflammatory activity. The anti-inflammatory activity may be achieved by 
pro\iding a stimulus to cells involved in the inflammatory response, by inhibiting or 
promoting ceU-cdl interactions (such as, for example, cell adhesion), by inhibiting or 
promoting chanotaxis of cells involved in the inflammatory process, inhibiting or promotiig 
cdl extravasation, or by stimulating or suppressing production of otho- fectors vAidti more 
10 directly inhibit or promote an inflammatory response. Proteins exhibiting such actwities can 
be used to treat inflammatory conditions including chronic or acute conditions, induding 
wthout limitation mflammation assodated with infection (such as septic shodc, sepas or 
q^emic inflammaloiy re^nse syndrome), iscAemia-reperfiiaoninuiy, endotoxin lethality, 
arthritis, conq)Iement-mediated hyperacute rgection, nephritis, cytokine- or chemoldne- 
15 induced hmg injury, inflammatory bowel disease, Crohn's disease or resulting from over 
production of qrtokines such as TNF or IL-1 . Proteins of the invention may also be usefiil to 
treat anaphylaxis and hypersensitivity to an antigenic substance or material. Ahematively, as 
described in more detail below, genes encoding anti-inflammatory activity protdns or nuddc 
adds r^;ulating the expression of such protdns may be introduced into qjpropriate host cells 
20 to increase or decrease the expression of the proteins as desired. 

EXAMPLE 41 
Assavmg the P roteins Expressed from Extended cDNAs or 
Portions Thereo f for Tumor Inhibition ActivitY 
25 The proteins encoded by the extended dDNAs or a portion thereof may also be 

evaluated for tumor inMKtion activity. In addition to the activities described above for 
immunological treatment or prevention of tumors, a protein of the invention may exbl)it other 
anti-tumor activities. A protein may inhibit tumor growth directly or indirectly (such as. for 
exanq)le, via ADCC). A protein may exhibit its tumor inhibitory activity by acting on tumor 
30 tissue or tumor precursor tissue, by inhibiting fonnation of tissues necessary to support tumor 
growth (such as. for example, by inhibiting angiogenesis), by causing production of other 
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fectors, agents or cdl types wWdi inhibit tumor growth, or by suppressing, diminating or 
inhibiting fectors, agents or cell types whidi promote tumor growth. Altemativdy, as 
described in more detail bdow, genes tumor iiAibition acdwty proteins or nucleic adds 
r^^lating the expression of sudi proteins m^ be introduced into appropriate host cells to 
5 inoease or decrease the e>q>ressionofthe proteins as desired. 

A protdn of the invention may also exhibit one or more of the following additional 
activities or efiects: inhibiting the growth, infection or function o£ or killing, infectious agents, 
induding, without limitation, bacteria, viruses, fungi and other paraates; eflfecting 

10 (suppresang or enhandng) bodily diaracteristics, induding, without limitation, height, 
weight, hair color, eye color, skin, fet to lean ratio or other tissue pigmentation, or oigan or 
body part aze or shape (such as, for example, breast augmentation or diminution, diange in 
bone fonn or shape); effecting Korhythms or drcadian c^es or rhythms; eflfecting the 
fertility of male or female subject^ eflfecting the metabolism, catabolism. anabolism. 

15 processing, utilization, storage or elimination of dietary fet, lipid, protein, caiboltydrate, 
vitanrins, nrnioals, cofectors or other nutritional fectors or component(s); eflfecting bdiavioral 
characteristics, mduding, without limitation, appetite, Kbido, stress, cognition excluding 
cognitive disorders), dq>ression Onduding dqpresave disorders) and violent bdiaviors; 
providii^ analgeac eflfects or other pain reducing ^ects; promoting diflferentiation and 

20 growth of embryonic stem cells in lineages other than hematopoietic lineages; honnonal or 
endocrine activity; in the case of aiqrmes, correcdrig defidendes of the en^c and treating 
dcfidenqr-rdated diseases; treatment of hyperproliferative disorders (such as, for example, 
pswiaas); immunoglobufevJike actwity (such as, for example the abifity to Wnd antigens or 
conqilemmt); and the ain% to act as an antigen in a vacdne com^ 

25 response against sudi protein or anofter material or entity whidi is cross-reactive with such 
protdn. Akernatively, as described in niored^ bdow, genes encodmgprotdns involved in 
any of the above mentioned activities or nuddc adds r^ulating the expr^on of such 
proteins may be introduced into appropriate host cells to increase or decrease the egression 
of the proteins as desired. 

30 
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EXAMPLE 42 

Identification of Protdns v^ch Interact with 
Polypeptides Encoded bv Extended cDNAs 
Protdns wWdi interact with the polypq)tides encoded by cDNAs derived fixjm the 5' 
5 ESTs or fi^gments ftereof, such as receptor proteins, may be identified uang two hybrid 
systems such as the Matchmaker Two Hybrid System 2 (Catalog No. K1604-1, Clontech). 
As described in the manual accompaiqong the kit whidi is incorporated herein by reference, 
the the cDNAs derived fi-om 5' ESTs, or fiBgments thereof are inserted into an expression 
vector such that they are in frame with DNA encoding the DNA tnnding domain of the yeast 

10 transcriptional activator GAL4. cDNAs in a cDNA Ubraiy which encode proteins which 
might interart wiA the polypqjtides encoded by the extended d)NAs or portions thereof are 
insdted into a second expression vector sudi that they are in frame with DNA encoding the 
activation domam of GAL4. The two expression plasmids are transformed into yeast and the 
yeast are plated <m sdection medium vAadh sdects for expression of selectable markers on 

15 each of the oqnesaon vectors as wdl as GAL4 dependent expression of the HIS3 gene. 
Transformants capable of growing on medium lacking histidbe are screened for GAM 
dependent lacZ expresaon. Those cells which are positive in boA the histidine sdection and 
the lacZ assay contain plasmids encoding proteins whidi interact with the potypeptide 
encoded by the extended cDNAs or portions thereof 

20 Akemativdy, the system described in Lustig et aL, Methods in Emymdogy 283: 83- 

99. 1997. and in U.S. Patent No. 5,654.150. the disdosure of which is incorporated heidn by 
reference, be used for identifying molecules wWdi interact widi Ae polypeptides 
encoded by extended dDNAs. In sudi qrstems, m w«rt> transcriptiOT reactions are performed 
on a pool of vectors containing extended d)NA inserts doned downstream of a promoter 

25 ^ch drives in vitro transcription. The resulting pools of niRNAs are introduced into 
Xempus laevis oocytes. The oocytes are then assayed for a desired activity. 

Alternativdy, the pooled in vitro transcription products produced as desoibed above 
may be translated in vitro. The pooled in vitro translation products can be assayed for a 
desired activity or for interaction with a known polypeptide. 

30 Proteins or other molecules interacting with polypeptides encoded by extended 

cDNAs can be found by a variety of additional techniques. In one method, affinity 
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columns eontaining the polypeptide encoded by the extended cDNA or a portion thereof 
- can be constructed. In some versions, of this method the affinity column contains 
chimeric protons in which the protein encoded by the extended cDNA or a portion 
thereof is fused to glutathione S-transferase. A mbcture of cellular proteins or pool of 
5 expressed protdns as desoibed above and is applied to the affinity column. Proteins 
interacting with the polypeptide attached to the column can then be isolated and analyzed 
on 2-D electrophoresis gel as described in Ramunsen et al. Electrophoresis 18:588-598, 
1997, the disclosure of which is incorporated herein by reference. Alternatively, the 
proteins retained on the afiBnity column can be purified by electrophoresis based methods 

10 and sequenced. The same method can be used to isolate antibodies, to screen phage 
display products, or to screen phage display human antibodies. 

Proteins interacting with polypeptides encoded by extended cDNAs or portions 
thereof can also be screwed by using an Optical Biosensor as described in Edwards and 
Leatherbanow, Analytical Biochemistry 246:1-6, 1997, the disclosure of which is 

15 incorporated herein by reference. The mam advantage of the method is that it allows the 
determination of the association rate between the protein and other interacting 
molecules. Thus, it is possible to specifically select interacting molecules with a high or 
low association rate. Typically a target molecule is linked to the sensor surfece (through 
a carboxymethl dextran matrix) and a sample of test molecules is placed in contact with 

20 the target molecules. The binding of a test molecule to the target molecule causes a 
change in the refi^ctive index and/ or thickness. This change is detected by the 
Biosensor provided it occurs in the evanescrat field (which extend a few hundred 
nanometers from the sensor surfiu:e). In these screening assays, the target molecule can 
be one of the polypqptides encoded by extended d)NAs or a portion thereof and the test 

25 sample can be a collection of proteins extracted fi^om tissues or cells, a pool of expressed 
proteins, combinatorial peptide and/ or chemical libraries, or phage displayed peptides. 
The tissues or cells from which the test proteins are extracted can originate fi-om any 
species. 

In other methods, a target protein is immobilized and the test population is a 
30 collection of unique polypeptides encoded by the wctended cDNAs or portions thereof 
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To study the inta^ction of the proteins encoded by the extended cDNAs or 
- portions thereof with drugs, the microdialysis coupled to HPLC method described by 
Wang et al, Chromatographia 44:205-208, 1997 or the affinity capillary electrophoresis 
method described by Busch et aL, J. Chromatogr. 777:3 1 1-328, 1997, the disclosures of 
S which are incorporated herein by reference can be used. 

It will be appreciated by those skilled in the art that the proteins expressed from the 
extended cDNAs or portions may be assayed for numerous activities in addition to those 
specifically enumerated above. For example, the expressed protons may be evaluated for 

10 applications involving control and r^;ulation of inflammation, tumor proliferation or 
metastasis, infection, or other dinical conditions. In addition, the protdns esqiressed from the 
extended cDNAs or portions thereof may be usefiil as nutritional agents or cosmetic agents. 

The proteins expressed from the cDNAs or portions thereof may be used to generate 
antibodies capable of spedfically binding to the e>q)ressed protein or fragments thereof as 

1 5 described in Exan^le 40 bdow. The antibodies may capable of bmding a full length protein 
encoded by a cDNA derived from a 5' EST, a mature proton {Le. the protein goieraled by 
cleavage of the signal pqrtide) encoded by a cDNA derived from a 5' EST, or a signal 
peptide encoded by a cDNA derived from a 5' EST. Alternatively, the antibodies may be 
capable of binding fiagments of at least 10 amino adds of the proteins encoded by the above 

20 cDNAs. In some embodinients, the antil)odies may be capable of bin^ 

least 15 ammo adds of the proteins encoded by the above cDNAs. In other embodfanents, 
the antibo(fies may be capable ofWnding fiagments of at least 25 amino adds of the proteins 
expressed from the extended cDNAs ^di comprise at least 25 anmio adds of tiie proteins 
encoded by the above cDNAs. In fiirtho- cnrfxx&nents, the antibodies may be capable of 

25 binding fiagments of at least 40 amino adds of the protems encoded by the above cDNAs. 

EXAMPLE 43 
Production of an Antibodv to a Human Prptdn 
Substantially pure protein or polypeptide is isolated from the transfected or 
30 transformed cdls as described in Example 30. The concentration of protdn in the final 
preparation is adjusted, for example, by concentration on an Amicon filter device, to the 
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level of a few jig/ml. Monoclonal or polyclonal antibody to the protein can then be 
- prepared as follows: 

1. Monoclonal A ntibody Production bv Hvbridoma Fusion 

5 Monoclonal antibody to epitopes of any of the peptides identified and isolated as 

described can be prepared from murine hybridomas according to the classical method of 
Kohler, and Milstein, Nature 256:495, 1975 or derivative methods thereof Briefly, a 
mouse is repetitively inoculated with a few micrograms of the selected protein or 
peptides derived therefrom over a period of a few weeks. The mouse is then sacrificed, 

10 and the antibody producing cells of the spleen isolated. The spleen cells are fused by 
means of polyethylene glycol with mouse myeloma cells, and the excess unfiised cells 
destroyed by growth of the system on selective media comprising aminopterin (HAT 
media). The successfully fijsed cells are diluted and aliquots of the dilution placed in 
wells of a miCTOtiter plate where growth of the culture is continued. Antibody-producing 

15 clones are identified by detection of antibody in the supernatant fluid of the wells by 
immunoassay procedures, such as ELISA, as originally described by Engvall, Meih, 
EmymoL 70:419, 1980, the disclosure of which is incorporated herein by reference and 
derivative methods thereof Selected positive clones can be e3q)anded and their 
monoclonal antibody product harvested for use. Detailed procedures for monoclonal 

20 antibody production are described in Davis ei aL in Basic Methods in Molecular Biology 
Elsevier, New York. Section 21-2, the disdosure of which is incorporated herein by 
reference. 

2. Polyclonal Antibodv Production by Tmmimiyjitinn 

25 Polyclonal antiserum contairang antibodies to hetOT)genous epitopes of a single 

protan can be prq)ared by immunizing suitable animals with the ocpressed protein or 
peptides derived therefinom, yJtikdx can be unmodified or modified to enhance 
immunogenidty. Effective polyclonal antibody production is aflFected by many fectors related 
both to the antigen and the host species. For example, small molecules tend to be less 

30 immunogenic than others and may require the use of carriers and adjuvant. Also, host 
animals response vary depending on site of inoculations and doses, with both inadequate or 
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excessive doses of antigen resulting in low titer antisera. Small doses (ng levd) of antigen 
• adnrinistered at multiple intradenmal sites appears to be most reliable. An eflFective 
immunization protocol for rabbits can be found in Vaitukaitis. et al, J. Clht Endocrinol. 
Metab. 33:988-991 (1971) , the disclosure of which is incorporated heran by reference.. 
5 Booster injections can be given at r^ar intervals, and antiserum harvested vvdien 

antibody titer thereof, as determined semi-quantitatively, for example, by double 
immunodiflfusion in agar against known concentrations of the antigen, begins to fell. See, for 
example, Ouchteriony, ei al., Ch^. 19 in: Hmidbook of Experimental Immunology D. Wier 
(ed) Blackwell (1973) , the disclosure of vMch is incorporated herein by reference. Plateau 

1 0 concentration of antibody is usually in the range of 0. 1 to 0.2 mg/ml of semm (about 12 jiM). 
AflSnity of the antisera for the antigen is deteranined by preparing conq)edtive binding curves, 
as described, for example, by Fisher, D., Chap. 42 in: Manual ofCiinical Immunology, 2d 
Ed. (Rose and Friedman, Eds.) Amer. Soc. For NficrobioL, Washington, D.C. (1980) , the 
disclosure of i^ch is incorporated hcrwi by reference. 

15 Antibody preparations prepared according to either protocol are useful in 

quantitative immunoassays which determine concentrations of antigen-bearing substances 
in biological samples; they are also used semi-quantitatively or qualitatively to identify 
the presence of antigen in a biological sample. The antibodies may also be used in 
therapeutic compositions for killing cells expressing the protein or reducing the levels of 

20 the protein in the body. 

V. Use of 5' ESTs or Sequences Obtainable Therefrom or Portions Thereof as 
Reagents 

The 5' ESTs of the present invention (or cDNAs or genomic DNAs obtainable 
25 therefrom) may be used as reagents in isolation procedures, diagnostic assays, and 
forensic procedures. For example, sequences from the 5' ESTs (or cDNAs or genomic 
DNAs obtainable therefrom) may be detectably labeled and used as probes to isolate 
other sequences capable of hybridizing to them. In addition, sequences from 5' ESTs (or 
cDNAs or genomic DNAs obtainable therefrom) may be used to design PCR primers to 
30 be used in isolation, diagnostic, or forensic procedures. 
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1. Use of 5' B$TS or Senuences Obtainable Therefrom rt r Portions Thereof in Tsnl^ ^ir.,^ 
Diagnostic and Forenac Procedure's 

EXAMPLE 44 

Preparation of PC R Primers and Amplification of DNA 
The 5' EST sequences (or cDNAs or genomic DNAs obtainable therefiom) may be 
used to prepare PCR primers for a variety of applications, including isolation procedures for 
cloning nucleic acids capable of hybridizing to such sequences, diagnostic techniques and 
forenac techniques. The PCR primers are at least 10 bases, and preferabty at least 12, 15, or 
17 bases in length. More preferably, the PCR primers are at least 20-30 bases in lengdi. In 
some embodiments, the POl primes m^ be more than 30 bases in ler^ It is preferred 
that the primer pairs have approximately the same G/C ratio, so that meltii« temperatures are 
appronmately the same. A variety ofPCR techniques are fimiliar to those skilled in the art 
For a review of PCR technology, see Molecular Qonirig to Genetic Erigineering, White Ed. 
in Methods in Molecular Biology 67: Humana Press. Totowa 1997, the disclosure of which 
is incorporated herein by reference. In each of these PCR procedures, PCR primers on either 
side of the nucleic add sequences to be amplified are added to a suitably prepared nucleic acid 
sample along with dNlPs and a thermostable polymerase such as Taq polymerase, P& 
polymerase, or Vent polymerase. The nucleic add in the sample is denatured and the PCR 
primers are spedfically hybridized to complementary nudeic add sequences in the sample. 
The hybridized primers are extended. Thereafter, another cyde of denaturation. 
hybridization, and extension is initiated. The cydes are repeated multiple times to produce an 
amplified fiagment containirig tlw nuddc add sequence between die primer ates. 

EXAMPLE 45 

UseofS'EST.sasPrn^ ^«>g 
Probes derived fiiom 5' ESTs (or dDNAs or germmic DNAs obtainable therefrom), 
induding fidl length cDNAs or genomic sequences, may be labded with detectable labels 
femiliar to those sidlled in the art, induding radioisotopes and non-radioactive labels, to 
provide a detectable probe. The detectable probe may be single stranded or double stranded 
and may be made using techniques known in die art, induding in vitro transcription, nick 
translation, or kinase reactions. A nudeic add sample containing a sequence capable of 
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hybridi2ingtothelabdedprobeisa)m If thenucldcacidin the 

- sample is double stranded, it may be denatured prior to contacting the probe. In some 
^plications, the nucldc add sample may be immobilized on a surface sudi as a nitrocdlulose 
or iqdon membrane. The nuddc add sample may comprise nucleic adds obtained from a 
5 variety of sources, induding genomic DNA, cDNA Ubraries. RNA, or tissue samples. 

Procedures used to detect the presence of nucleic adds capable of hybridizing to the 
detectable probe indude wdl known tediniques such as Southern blotting. Northern blotting, 
dot blotting, colony hybridization, and plaque hybridization. In some applications, the nuddc 
add capable of hybridizing to the labded probe may be cloned into vectors such as expression 
10 vectors, sequencing vectors, or in vitro transcription vectors to fedlitate the characterization 
and expression of the hybridizing nuddc adds in the sample. For cxanq>le, sudi techniques 
may be used to isolate and clone sequences bi a genonuc library or d>NA libraiy which are 
capable of lq4)ridizing to the detectable piobe as desOTbed in Example 30 abow 

PGR primers made as described m Exanq)le 44 above may be used in forensic 
15 analyses, sudi as the DNA fingerprinting tediniques described in Examples 46-50 bdow. 
Sudi ana^^ may utilize delectable probes or primers based on the sequences of the the 5' 
ESTs or of d)NAs or genomic DNAs isolated uang the 5' ESTs. 



EXAMPLE 46 

20 Forensic Matching bv DNA Sequencing 

In one exemplaiy mediod, DNA samples are isolated fi-om forenac q)edmens o^ for 
exan^le, hair, semen, blood or sldncdlsltyconventiondrMth^^ A pand of PGR primers 
based on a number of the 5' ESTs of Example 25, or cDNAs or genomic DNAs isolated 
therefix>m as described above, is then utilized in accordance with Bcample 44 to amplify DNA 

25 of approximatdy 100-200 bases in length firom the forensic spedmen. Correspon(Mng 
sequMces are obtained fiiom a test subject. Each of these identification DNAs is then 
sequenced using standard techniques, and a simple database comparison d^ermines the 
difiFerences, if any, between the sequences Ifrom the subject and those from the sample. 
Statistically significant differences between the suspect's DNA sequences and those from the 

30 sample conclusively prove a lack of identity. This lack of identity can be proven, for example, 
with only one sequence. Identity, on the other hand, should be demonstrated with a large 
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number of sequences, all matching. Preferably, a minimum of 50 statisdcaDy identical 
sequences of 100 bases in length are used to prove identity between the suspect and the 
sample. 

5 EXAMPLE 47 

Positive Identification by DNA Sequencing 
The tedinique outlined in the previous example may also be used on a larger scale to 
provide a unique fingerprint-type identification of any individual. In this technique, primers 
are prq>ared fi-om a large number of 5'EST sequaices from Example 25, or cDNA or 

10 genomic DNA sequences obtainable therefiiom. Preferably, 20 to 50 diflFerent primere are 
used. These primers are used to obtain a corresponcfing number of PCR-geneiated DNA 
s^ments &om the individual in question in accordance with Exanqrfe 44. Eadi of these 
DNA segments is sequenced, usirig the metfiods set forth in Example 46. The database of 
sequences generated through this procedure uniquely identifies tiie individual from whom the 

15 sequences were obtained. The same panel of primers miy then be used at any later time to 
absolutely correlate tissue or other biological specimen wifli that indiwiuaL 



EXAMPLE 48 
Southern Blot Forensic Identification 

20 The procedure of Example 47 is repeated to obtain a pand of at least 10 amplified 

sequences fix)m an individual and a specimea Preferably, the panel contains at least 50 
ampMed sequences. Nfore preferably, the panel contains 100 amplified sequences. In some 
anbodiments,tiie panel contains 200 amiriified sequences. TKs PCR-^enerated DN A is then 
digested widi one or a combmation ot preferabfy, four base specific restriction enzymes. 

25 Such enzymes are commercially available and known to those of skiD in the art. After 
digestion, the resultant gene fi:agments are aze sqwrated in multiple duplicate weUs on an 
agarose gd and transferred to nitnx:dlulose uang Soutiiem blotting techniques wdl known 
to those with skill in the art. For a review of Southan blotting see Davis ei al. (Base 
Methods in Molecular Biology. 1986, Elsevier Press, pp 62-65) , die disdosure of which is 

30 incorporated herein by referaice. 
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A panel of probes based on the sequences of 5 ' ESTs (or cDNAs or genomic DNAs 
" obtainable tlwefinom), or fiagments thereof of at least 10 bases, are radioactively or 
colorimetricaDy labeled using methods known in the art, such as nick tnmslation or end 
labeling, and hybridized to the Soudiem blot using techniques knovsoi in the art (Davis ei al, 
5 supra). Preferably, the probe comprises at least 12, 15, or 17 consecutive nucleotides from 
the 5' EST (or cDNAs or genomic DNAs obtainable therefrom). More preferably, the probe 
comprises at least 20-30 consecutive nucleotides from the 5' EST (or cDNAs or genomic 
DNAs obtainable therefrom). In some embodiments, the probe comprises more than 30 
nucleotides from the 5' EST (or cDNAs or ^omic DNAs obtainable there&om). 

10 Preferably, at least 5 to 10 of these labded probes are used, and more preferably at 

least about 20 or 30 are used to provide a unique pattern. Tte resultant bands appearing 
from the hybridization of a laige sample of 5' EST (or cDNAs or gnomic DNAs obtainable 
therefrom) will be a unique identifier. Since the restriction en^e cleavage will be diflFerent 
for every in&wdual, the band patteni on the Southern blot will also be unique. Increasing the 

15 number of 5' EST (or cDNAs or genomic DNAs obtainable therefrom) probes will provide a 
statistically higho" levd of confidence in the identification since there will be an increased 
nunto of sets of bands used for identification. 

EXAMPLE 49 

20 Dot Blot Identification Procedure 

Another technique for identifyiiig indiwduals using the 5' EST sequences disclosed 
herdn utilizes a dot blot hybridization teduuque. 

Genonric DNA is isolated fix)m nucld of sulqect to be identified. OHgonudeotide 
probes of approximatdy 30 bp in length are syntfiesized that correspond to at least 10, 

25 preferably 50 sequences from the 5' ESTs or cDNAs or genomic DNAs obtainable 
therefrom- The probes are used to hybridize to the genomic DNA through conditions known 
to those in the art. The oligonudeotides are end labeled with uang polynudeotide kinase 
(Phaimaria). Dot Blots are created by spotting the gmonuc DNA onto nitrocdlulose or the 
like uang a vacuum dot blot manifold (BioRad, Ridunond California). The nitrocellulose 

30 fiher cOTtaining the genomic sequences is baked or UV linked to the fiker, prehybridized and 
Iq^ridized with labded probe using techniques known in the art (Davis et a/., supra). The ^^P 



wo 99/06551 



PCT/IB98A)1235 



91 

labded DNA fragments arc sequentially hybridized with successively stringent conditions to 
- detect minimal differences between the 30 bp sequrace and the DNA. 
Tetramethjiammonium chloride is usefiil for identifying clones containing small numbers of 
nucleotide mismatches (Wood et al, Proc. Natl Acad ScL USA 82(6):1585-1588, 1985) 
5 which is hereby incorporated by reference. A unique pattern of dots distinguishes one 
individual from another individual. 

5' EST sequences (or cDNAs or genomic DNAs obtainable therefrom) or 
oligonucleotides containing at least 10 consecutive bases from these sequences can be used as 
probes in the following akemative fingerprinting tedmique. Preferably, the probe comprises at 

10 least 12, 15, or 17 consecutive nucleotides from the 5' EST sequences (or cDNAs or 
genomic DNAs obtainable therefrom). More preferably, the probe comprises at least 20-30 
consecutive nucleotides from the 5' EST sequences (or cDNAs or goiomic DNAs obtainable 
therefrom). Li some embodiments, the probe comprises more than 30 nucleotides from the 5' 
EST sequences (or cDNAs or genomic DNAs obtainable therefrom). 

15 Prrferably, a plurality of probes having sequences from different genes are used in the 

alternative fingerprinting technique. Example 50 below provides a representative alternative 
fingapriiting procedure in which the probes are derived torn 5*EST. 

EXAMPLE SO 

20 Alternative "Fmeerprint" Identification Technique 

20-ma- oligonucleotides are prepared fiom a laige ramber, e.g. 50. 100, or 200, of 
5'EST using commercially available oligonucleotide services such as Genset, Paris, France. 
Cdl samples fipom the test sulqect are processed for DNA usii^ tediniques weffl known to 
those with skill in the art. The nucleic add is digested with restriction enzymes such as EcoRI 

25 and Xbal. Following digestion, samples are applied to wells for electrophoresis. The 
procedure, as known in the art, may be modified to accommodate poiyacrylamide 
electrophoresis, however in this example, samples containing 5 ug of DNA are loaded into 
wells and separated on 0.8% agarose gels. The gels are transferred onto nitrocellulose using 
standard Southern blotting techniques. 

30 10 ng of each of the oligonucleotides are pooled and end-labeled with ^^P. The 

nitrocellulose is prehybridized with blocking solution and hybridized with the labeled probes. 



wo 99/06551 



92 



PCT/IB98A)1235 



Following hybridi2ation and washing, the nitrocdlulose filter is exposed to X-Omat AR X-ray 
• film. The resulting liybridi2ation pattern wiU be ura^ 

It is additionally contemplated within this example that the number of probe 
sequences used can be varied for additional accuracy or clarity. 

5 

The protdns encoded by the extaided cDNAs may also be used to generate 
antibodies as explained in Examples 30 and 43 in order to identify the tissue type or cell 
species fix)m which a sample is derived as described in example 51. 

10 EXAMPLES! 

Identification o f Tissue Types or Cell Species bv Means of 
Labeled Tissue Specific Antibodies 
Identification of ^)edfic tissues is accomplished by the visualization of tissue spedfic 
antigens by means of antibody preparations according to Examples 30 and 43 whidi are 
15 conjugated, direcdy or indirectly to a detectable maricer. Selected labeled antibody species 
bind to their q)ecific antigen binding partner in tissue sections, cell suspensions, or in extracts 
of soluble proteins firom a tissue sample to provide a pattern for qualitative or semi-qualitative 
interpretation. 

Antisera for these procedures must have a potency exceeding that of the native 
20 preparation, and for that reason, antibodies are concentrated to a mg/ml level by isolation 
of the ganmia globulin fi:action, for example, by ion-«change chromatography or by 
ammoniimi sul&te fi'actionation. Also, to provide the most spedfic antisera, unwanted 
antibodies, for ^cample to common proteins, must be removed fi-om the gamma globulin 
fiaction, for example by means of insoluble immunoabsorbents, before the antibodies are 
25 labded with the marker. Either monoclonal or heterologous antisera is suitable for either 
procedure. 

A. Immunohistochemical techniques 

Purified, higb-titer antibodies, prepared as described above, are conjugated to a 
detectable marker, as described, for example, by Fudenberg, Chap. 26 in.- Basic and Clinical 
30 Immunology, 3rd Ed. Lange, Los Akos, California, 1980, or Rose,, et aL, Chap. 12 in: 
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Methods in ImmunaSagnosis, 2d Ed. John WUey and Sons, New York (1980), the 
* disdosuresofwMc^ are incorpoi^ed herein by reference. 

A fluorescent marker, either fluorescdn or rhodanrine, is preferred, but antibodies can 
also be labeled with an enzyme that supports a color producing reaction with a substrate, such 
5 as horseradish peroxidase. Markers can be added to tissue-bound antibody in a second step, 
as desaibed below. Alternatively, tiie specific antitissue antibodies can be labeled with ferritin 
or other dectron dense particles, and localization of the ferritin coupled antigoi-antibody 
complexes achieved by means of an electron microscope. In yet another ^proadi, the 
antibodies are radiolabded, with, for ©cample and detected by overlaying the antibody 

10 treated preparation with photographic emuisioa 

Preparations to carry out the procedures can conq}rise monoclonal or polyclonal 
antibodies to a single protdn or peptide identified as spedfic to a tissue type, fijr ©cample, 
brain tissue, or antibody preparations to sevml antigenically distinct tissue spedfic antigens 
can be used in pands, independendy or in mixtures, as required. 

15 Tissue sections and cell suspensions are prepared for immunohistochemical 

examination according to common histological techniques. Multiple cryostat sections (about 
4 ^m, unfixed) of the unknown tissue and known control, are mounted and each slide 
covered with diflFerent dilutions of the antibody preparation. Sections of known and unknown 
tissues diould also be treated with prq)arations to provide a positive control, a negative 

20 control, for exan5)le, pr&-tmmune sera, and a control for noit-spedfic staining, for example, 
buffer. 

Treated sections are incubated in a humid diamber for 30 min at room temperature, 
rinsed, then washed in bufier for 3045 min. Excess fluid is blotted awsy, and the marker 
developed. 

25 If the tissue q)edfic antibody was not labded in the first incubation, it can be labded 

at this time in a second antibody-antibody reaction, for example, by adding fluorescein- or 
en^e-conjugated antibody against the immunoglobulin class of the antiserum-produdi^ 
spedes, for example, fluorescein labeled antibody to mouse IgG. Such labded sera are 
commercially available. 
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The antigen found in the tissues by the above procedure can be quantified by 
- measuring the intensity of color or fluorescence on the tissue section, and calibrating that 
signal using appropriate standards. 
B. Identification of tissue ^ecific soluble proteim 
5 The visualization of tissue specific proteins and identification of unknown tissues fir>ni 

that procedure is carried out using the labeled antibody reagents and detection strata as 
described for immunohistochemistry; however the sample is prepared according to an 
dectrophoretic technique to distribute the protons extracted from the tissue in an ordeity 
array on the basis of molecular weight for detection. 

10 A tissue sample is homogenized using a Virtis apparatus; cell suq)ensions are 

disrupted by Douncc homogenization or osmotic lysis, using detergoits in either case as 
required to disrupt cell membranes, as is the practice in the art. Insohible cell coiTq)onent$ 
such as nuclei, microsomes, and membrane fragments are removed by uhracentrifiigation, and 
the soluble protdn-containmg fraction concentrated if necessary and reserved for analysis. 

15 A sample of the soliAle protein solution is resolved into indwidual protein spedes by 

conventional SDS potyacrylamide dectrophoresis as described, for example, by Davis, et al.. 
Section 19-2 in: Basic Methods in Molecular Biology, Leder ed., Elsevier, New Yoric, 1986, 
the disclosure of which is incorporated herein by reference, using a range of amounts of 
polyaaylamide in a set of gels to resolve the entire molecular weight range of proteins to be 

20 detected in the sanq>le. A size marker is run in paralld for purposes of estimating molecular 
wdghts of the constituent proteins. Sample size for analysis is a convenient volume of fixnn 5 
to 55 pi, and containii^gfiiom about 1 to 100 pg protein. An aliquot ofeach of the resolved 
proteins is transferred by blotting to a nrtrocdlulose filter paper, a iwocess that maintains the 
pattern of resolution. Multiple copies are prqjared. The procedure, known as Western Blot 

25 Analysis, is wdl desmbed in Davis, L. etal., supra Section 19-3. One set of nrtrocdlulose 
blots is stained witii Coomassie blue dye to visualize the entire set of proteins for comparison 
with the antibody bound protdns. The remaining nitrocellulose fikers are then incubated with 
a solution of one or more spedfic antisera to tissue specific proteins prepared as described in 
Examples 30 and 43. In this procedure, as in procedure A above, appropriate positive and 

30 negative sample and reagent controls are rua 
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In either procedure A or B, a detectable label can be attached to the primary tissue 
• antigen-piimaiy antibody complex according to various strategies and permutations thereof. 
In a straightforward jq)proadi, the primaiy specific antibody can be labeled; alternatively, the 
unlabeled complex can be bound by a labeled secondary anti-IgG antibody. In other 
5 approaches, either the primary or secondary antibody is conjugated to a biotin molecule, 
w*ich can, in a subsequait step, bind an avidin conjugated marker. According to yet another 
strata, enzyme labeled or radioactive protdn A, which has the property of binding to any 
IgG, is bound in a final step to either the primary or secondary antibody. 

The visualization of tissue spedfic antigen binding at levels above those seen in 
10 control tissues to one or more tissue spedfic antibodies, prepared from the gene sequences 
identified finom extended cDNA sequences, can identify tissues of unknown origin, for 
example, forenac samples, or diflferentiated tumor tissue that has metastaazed to foreign 
bodily sites. 

In addition to their applications in forensics and identification, 5' ESTs (or 
15 cDNAs or genomic DNAs obtainable therefi-om) may be mapped to their chromosomal 
locations. Example 52 below describes radiation hybrid (RH) mapping of human 
chromosomal regions using 5'ESTs. Example 53 below describes a representative 
procedure for mapping an 5' EST to its location on a human chromosome. Example 54 
below describes mapping of 5' ESTs on metaphase chromosomes by Fluorescence In 
20 Situ Hybridization (FISH). Those skilled in the art v^dll appredate that the method of 
Examples 52-54 may also be used to map cDNAs or genomic DNAs obtainable from the 
5' ESTs to thdr chromosomal locations. 

2. Use of 5' ESTs or Sequences Obtainable Therefrom or Portions Thereof in 
25 Chromosome Mapp ing 

EXAMPLE 52 
Radiation hybrid mapping of 5'ESTs to the human genome 
Radiation hybrid (RH) mapping is a somatic cell genetic approach that can be used 
for high resolution mapping of the human genome. In this approach, cell lines containing one 
30 or more human chromosomes are lethally irradiated, breaking each chromosome into 
fragments whose aze depends on the radiation dose. These fragments are rescued by fiision 
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with cultured rodent ceBs. yielding subdones containing diflFercnt portions of the human 
■ ^ome. ThistedimqueisdescnT)edbyBenhame/a/.,Gewofw/c5 4^^^^ 1989;andCox 
et oL, Science 250:245-250, 1990, the entire contents of which are hereby incorporated by 
reference. The random and independent nature of the subclones permits efficient moping of 
5 any human gmome marker. Human DNA isolated from a panel of 80-100 cell Imes provides 
a mapping reagent for ordering 5'EST. In this approach, the frequency of breakage b^een 
maricers is used to measure distance, aUowing construction of fine resolution maps as has 
been done using conventional ESTs (Schuler ei aL, Science 274:540-546. 1996, hereby 
incorporated by reference). 

10 RH mq)ping has been used to generate a high-resolution whole genome radiation 

hybrid map of human diromosome 17q22-q25.3 across the genes for growth hormone (GH) 
and thymidine kinase (TK) (Foster et al.. Genomics 33:185-192. 1996). the region 
surrounding the Gdriin syndrome g«ie (Obermayr ei al., Etsr. J, Hum. Genet 4:242-245, 
1996), 60 kxd coveriiig the attire short aim of chromosome 12 (Raeymaekere ei aL, 

15 Genomes 29:170-178. 1995), the r^on of human chromosome 22 containing the 
neurofibromatosis type 2 locus (Frazer et aL , Genomics 14:574-584, 1992) and 13 lod on the 
long arm of chromosome 5 (Warrington etcd,. Genomics 11:701-708, 1991). 



EXAMPLE 53 

20 Mapping of 5'ESTs to HumanChromosomes using PGR techniq ues 

5' ESTs (or cDNAs or genomic DNAs obtamable ther^m) may be assgned to 
human chromosomes using PGR based methodologies. In such i^roaches, oligonudeotide 
primer pairs are deagned fixMn the 5' ESTs (or cDNAs or genomic DNAs obtainable 
therefifom) to minhnize the diance of amplifying through an mtron. Preferably, the 

25 oligonucleotide primers are 18-23 bp in length and are designed for PGR amplification. The 
creation of PGR primers fiom known sequences is well known to those with skill in the art. 
For a review of PGR technology see Erlich in PGR Techmlogy, Principles and Application 
for DNA Amplification, Freeman and Co.. New York, 1992, tiie disclosure of which is 
incorporated herein by reference. 

50 The primers are used in polymerase chain reactions (PGR) to amplify templates fi-om 

total human genomic DNA. PGR conditions are as fijUows: 60 ng of genomic DNA is used 
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as a template far PGR whh 80 ng of each oligonucleotide primer, 0.6 unit of Taq polymerase, 
- and 1 jiCu of a '^-labeled deo^^cytidine triphosphate. The PGR is perfonned m a 
microplate thermoqder (Techne) under Ae following conditions: 30 cycles of 94T, 1 .4 min; 
SS'C, 2 min; and TTC, 2 min; with a final ectension at 72*C for 10 min. The amplified 
5 pioducts are analyzed on a 6% polyaaylamide sequencing gel and visualized by 
autoradiography. If the length of the resuWng PGR product is identical to the distance 
b^een the ends of the primer sequences in the extended cDNA fi-om whidi the primers are 
derived, then the PGR reaction is repeated with DNA templates fiom two panels of human- 
rodent somatic cell hybrids, BIOS PCRable DNA (BIOS Goiporation) and NIGMS Human- 

10 Rodent Somatic Gell Hybrid Mapping Panel Number 1 (NKMS, Gamden, NJ). 

PGR is used to screen a series of somatic ceU l^rid cdl lines containing defined sets 
of human chromosomes for the presence of a given 5' EST (or cDNA or genomic DNX 
obtainable tiierefix)m). DNA is isolated firon the s(»natic hybrids and used as starting 
ten^lates Sm- PCR.reactions using the pimer pairs fi^m the 5' EST (or cDNA or genomic 

15 DNA obtainable therefrom). Only those somatic ceU hybrids with chromosomes containing 
the human gene corresponding to the 5' EST (or cDNA or genomic DNA obtainable 
therefiTom) will yidd an amplified fiagment. The 5' EST (or cDNA or gwiomic DNA 
obtainable therefrom) are asagned to a chromosome by analysis of the s^rcgation pattern of 
PGR products &om the somatic hybrid DNA ten^lates. The single human diromosome 

20 presertinaUcdlIq*ridsthatgiverisetoanan[^>lifiedfiagnMrtisthedffDmosomecra 

that S'EST (or d>NA or gencwnic DNA obtainable therefiiom). For a review of tedmiques 
and analysis of results fiiom somatic cdl ^ne mappiag oqwiments, see Ledbetter et aL. 
Gemmics 6:475-481, 1990, the disdosure of viMch is incorporated herein by rcferaice. 

25 EXAMPLE 54 

Mapping of Extended 5' ESTs to Ghromosomes Using Fluorescence In Shu 

Hybridization 

Fluorescence in situ hybridization allows the S'EST (or cDNA or genomic DNA 
obtainable therefiom) to be mapped to a particular location on a given chromosome. The 
30 diromos<Mnes to be used for fluorescence in atu hybridization techniques m^ be obtained 
fiiom a variety of sources induding cdl cultures, tissues, or v^le blood. 
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In a preferred embodimait, diromosomal localization of an 5*EST (or cDNA or 
genomic DNA obtainable therefix)m) is obtained by {Proc, 
Natl. Acad Sci. USA., 87:6639-6643, 1990) . the disclosure of which is incoiporated heiein 
reference.. Metaphase diromosomes are prepared from phytohemagglutinin (PHA)- 
5 stimulated Mood ceB donors. PHA-stiraulated lymphocytes from healthy males are cultured 
for 72 h in RPMI-1640 medium. For syndironization, m^otracate (10 ^iM) is added for 17 
h, foUowed by addition of 5-bromodeoxyuridine (5-BrdU, 0.1 mM) for 6 h. Colcemid (1 
fig/ml) is added for the last 15 min before harvesting the cells. Cells are collected, washed in 
RPMI, incubated with a hypotonic solution of KCl (75 mM) at 37°C for 1 5 nrin and fixed in 

10 three chaises ofmethanohacefic add (3:1). The cell suspension is dropped onto a glass dide 
andairdried. The 5'EST (or cDNA or genomic DNA obtainable therefix)m) is labded with 
biotin-16 dUTP by nick translation according to die manufecturer's instructions (Bethesda 
Research Laboratories. Bethesda, MD). purified uang a Sq)hadex G-50 column (Pharmacia, 
Upsala, Sweden) and predpitated Just prior to hybridization. theDNA pdlet is dissolved in 

15 hybridization buffer (50% formaniide, 2 X SSC, 10% dextran sulfate, 1 mg/ml sonicated 
sateion sperm DNA, pH 7) and the probe is denatured at 70°C for 5-10 min. 

Slides kept at -20*^0 are treated for 1 h at 37°C with RNase A (100 M©^). rinsed 
three times in 2 X SSC and dehydrated in an ethanol series. Chromosome preparations are 
daiatured in 70% formamide, 2 X SSC for 2 min at 70^C, tiien ddqrdrated at 4®C. The 

20 slides are treated with protdnase K(10Mg^l00mlin20mM Tris-HCl, 2 mM CaCb) at 37'C 
for 8 nun aid dehydrated. The hybridization mbcture contiuning die probe is placed on the 
slide, covered with a coverslip, sealed with rubber cement and incubated ovcmi^ in a humid 
chamber at 3T*C. After hybridization and post-hybridization wadies,ttebiotiiqdated probe is 
detected by avidii>-FITC and amplified witii additional layers of biotin>dated goat anti-avidin 

25 and avidin-FITC. For chromosomal localization, fluorescoit R-bands are obtained as 
previously described (Cherif et aL, supra.). The slides are observed under a LEICA 
fluorescence microscope PMRXA). Chromosomes are counterstained with propidium 
iodide and the fluorescent signal of the probe appears as two symmetrical yellow-green spots 
on botii diromatids of the fluorescent R-band chromosome (red). Thus, a particular 5'EST 

30 (or cDNA or genomic DNA obtainable therefrom) may be localized to a particular 
cytogenetic R-band on a given chromosome. 
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Once the S'EST (or cDNA or genomic DNA obtainable therefrom) have been 
■ asagned to particular diromosomes using the techniqu 
they may be utilized to construct a high resolution map of the diromosomes on vAich they 
are located or to identify the chromosomes in a sample. 

5 

EXAMPLE 55 
Use of 5 'EST to Const mct or Expand Chromosome Maps 
Chromosome moping involves assigning a given unique sequence to a particular 
chromosome as described above. Once the unique sequence has been mapped to a given 

10 du-omosome, it is ordered relative to other unique sequences located on the same 
dromosome. One approadi to duomosome mq)ping utilizes a series of yeast artifidal 
diromosomes (YACs) bearing several thousand long inserts derived from the chromosomes 
of the orgmrism from vMch the extended cDNAs (or genomic DNAs obtainable therefrom) 
are obtained. This approach is described in Nagaraja ei aL, Genrnne Rssearch 7:210-222, 

15 1997, the disdosure of wWdi is incorporated herein by reference. Briefly, in this approach 
eadi dmomosome is broken into overiapping pieces vAich are inserted mto the YAC vector. 
The YAC inserts are screened using PCR or other methods to determine whcdier they 
include the 5'EST (or cDNA or genomic DNA obtainable therefrom) vsdiose position is to be 
determined. Once an insert has been found which includes the 5'EST (or cDNA or genomic 

20 DNA obtainable therefrom), the insert can be analyzed by PCR or other methods to 
determine whether the insert also contains other sequences known to be on the diromoson^ 
or in the n^on from whidi the 5*EST (or cDNA or genomic DNA obtainable therefrom) 
wasdaxved. Thispn>cesscanberepeatedfi)reachinsertinthe YACBhraiy todcteimine 
location of eadi of the cxtaided d)NAs (or genomic DNAs obtainable therefrom) rdative to 

25 one another and to other known duromosomal markers. In this way, a high resolution map of 
the distribution of numerous unique maricers along each of the organisms chromosomes may 
be obtained. 

As described in Example 56 below extended cDNAs (or genomic DNAs 
30 obtainable therefrom) may also be used to identilfy genes assodated with a particular 
phenotype, such as hereditary disease or drug response. 
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3. Use of 5'ESTs or Seque nces Obtained Therefrom or Fragmen ts Thereof in Getn^^ 
' Identification 

EXAMPLE 56 

Identification of gen es associated with hereditary diseases or drug resp onqp 
5 This exanq>le ahistrates an approach usefijl for the assodation of 5'ESTs (or cDNA 

or genomic DNA obtainable therefiDm) with particular phenotypic diaracteristics. In this 
example, a particular 5'EST (or cDNA or genomic DNA obtainable therefrom) is used as a 
test probe to assodate that 5'EST (or cDNA or genomic DNA obtainable therefrom) with a 
particular phenotypic charactoistic. 

10 5'ESTs (or cDNA or genomic DNA obtainable therefrom) are mapped to a particular 

location on a human chromosome using techniques such as those described in Exanq)les 52 
and 53 or other tedmiques known in the art. A search of Menddian Inheritance in Man 
(MdCusidc in Memktian InheriUmce m Man (available on line through Johns Hopkins 
Univeraty Wddi Medical Libraiy) reveals the region of the human chromosome v^diidi 

15 contains the 5'EST (or dDNA or genomic DNA obtainable therefrom) to be a voy gene rich 
region containing several known genes and several diseases or phenotypes for which genes 
have not been identified. The gene corresponding to this 5'EST (or cDNA or genomic DNA 
obtainable therefrom) thus becomes an immediate candidate for each of these genetic 
diseases. 

20 Cells from patients with these diseases or phenotypes are isolated and expanded 

in culture. PCR primers from the 5'EST (or cDNA or genomic DNA obtainable 
therefrom) are used to screen genomic DNA, mRNA or cDNA obtained from the 
patients. 5'ESTs (or cDNA or genomic DNA obtainable thorcfrom) that are not 
amplified in the patients can be positivdy assodated with a particular disease by fiirther 

25 analysis. Alternatively, the PCR analysis may yield fragments of different lengths when 
the samples are derived from an individual having the phenotype associated with the 
disease than vdien the sample is derived from a healthy individual, indicating that the 
gene contaming the 5'EST may be responsible for the genetic disease. 



30 
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VL Use of S»EST (or cDNA or Genomic DNA Obtainable Therefrom) to Construct 
" Vectors 

The present 5'ESTs (or cDNA or genomic DNA obtainable therefiom) may also 
be used to construct secretion vectors capable of directing the secretion of the proteins 
5 encoded by genes therein. Such secretion vectors may fecilitate the purification or 
enrichment of the proteins encoded by genes inserted therein by reducing the number of 
background proteins from which the desired protein must be purified or enriched. 
Exemplary secretion vectors are described in Example 57 bdow. 

10 1. Construction of Secretion Vectors 

EXAMPLES? 
Construction of Secretion Vectors 
The secretion vectors include a prcmioter cq>able of directing gene eiqjression in the 
host cell, tissue, or oiganism of interest Sue* promoters indude the Rous Sarcoma Vnus 
15 promoter, the SV40 promoter, the human qrtom^ovirus promoter, and other promoteis 
finuliar to those ddlled in tile art. 

A signal sequence fiom a 5' EST (or cDNAs or genomic DNAs obtainable 
tiierefirom) is opaably linked to tiie promoter such that the mRNA transcribed fiom tiie 
promoter will direct the translation of tiie signal peptide. The host cell, tissue, or oiganism 
20 may be any cell, tissue, or organism whidi recognizes tiie agnal pq>tide encoded by tiie signal 
sequence in tiie 5' EST (or cDNA or genomic DNA obtainable tiierefimn). Suitable hosts 
include mammalian cdls, tissues or organisms, avian cdls, tissues, or organisms, insect cdls, 
tissues or organisms, OTyeast. 

In addition, the secretion vector contains cloiring sites for inserting genes encodii^ 
25 tiie proteins are to be secreted. The donii^ ates fedlitate tiie donir^ of tiie insert 
gene in fiame witii the signal sequence such tiiat a fiision protein in which tiie signal peptide is 
fiised to tiie jwotein encoded by tiie inserted gene is expressed fi-om tiie mRNA tianscribed 
fi-om the promoter. The signal peptide directs the extracdlular secrrtion of tiie fiision protda 
The seaetion vector may be DNA or RNA and may mt^rate into the diromosome 
30 of the host, be stabfy maintained as an extrachromosomal replicon in tiie host, be an artificial 
chromosome, or be tiansiently present in tiie host. Many nucleic add baddwnes suitable far 
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use as seoedon vectors are known to those skilled in the art, including retrovind vectors, 
SV40 vectors, Bovine P^illoma Virus vectors, yeast int^rating plasmids, yeast q)isomal 
plasmids, yeast artificial chromosomes, human artificial diromosomes, P element vectors, 
baculovirus vectors, or bacterial plasmids capable of being transient^ intix)duced mto the 
S host. 

The secr^on veaor may also contain a polyA agnal sudi that the polyA signal is 
located downstream of the gene ins^ed into the season vector. 

After the gene encoding the proton for which secretion is desired is inserted into the 
secretion vector, the secr^on vector is introduced into the host cell, tissue, or oi^anism using 

10 calcium phosphate predpitation, DEAE-Dextran, dectroporation, fiposome-mediated 
transfection. viral particles or as naked DNA. The protein encoded by the inserted gene is 
then purified or enriched fi-om the supernatant uang convmtional techniques sudi as 
ammonium sul&te predpitation, immunopredpitation, immunochromatpgraphy, size 
exchision dmnnatography, ion exdiange dmomatography, and HPLC. Altemativdy, the 

15 secreted protein may be in a sufBdendy enridied or pure state in the supernatant or growth 
media of the host to permit it to be used fi3r its intended purpose without fiirther enrichment. 

The signal sequences may also be inserted into vectors deagned for gene therapy. In 
such vectors, the signal sequoice is operably linked to a promoter such that mRNA 
transcribed fi-om the promoter encodes the signal peptide. A doning site is located 

20 downstream of the signal sequence such that a gene encoding a protein whose secretion is 
desired may readily be inserted into the vector and fiised to the signal seq^ The vector is 
introduced into an appropriate host cell. The protein e?qjressed from Ae promoter is secreted 
extracdlularly, thereby producing a tfierapoitic efl^ 



25 The 5' ESTs may also be used to clone sequences located upstream of the 5' 

ESTs which are capable of regulating gene expression, including promoter sequences, 
enhancer sequences, and other upstream sequences which influence transcription or 
translation levds. Once identified and doned, these upstream regulatory sequences may 
be used in e?q)ression vectors designed to direct the expression of an inserted gene in a 

30 desired spatial, temporal, developmental, or quantitative fashion. Example 58 describes 
a method for cloning sequences upstream of the extended cDNAs or 5' ESTs. 
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2. Identification of Ups tream Sequences With Promoting or Regulatory Activities 

EXAMPLE 58 

Use of Extended cDNAs or 5^ ESTs to Clone Upstream Sequences from Gennmir. HN A 
Sequences derived fi-om extended cDNAs or 5' ESTs may be used to isolate the 
5 promoters of the corresponding genes using chromosome walking techniques. In one 
chromosome walking technique, wiiich utilizes the GenomeWalker™ kit available fix>m 
Clontech, five complete genomic DNA samples are each digested with a diflFerent restriction 
enzyme which has a 6 base recognition ate and leaves a blunt aid. FoUowiiig digestion, 
oligonucleotide adaptors are ligated to each aid of the resulting genomic DNA fi^gments. 

10 For each of tiie five genomic DNA libraries, a first PCR reaction is performed 

according to the manufecturer's instructions (which are incorporated heidn by refaence) 
usii^ an outer adaptor primer provided in die kit and an outer gene ^)edScprin» Thegene 
specific primer dioiild be selected to be sped&c for the extended cDNA or 5' EST of interest 
and should have a melting temperature, lengdi, and location in the extended cDNA or 5'EST 

15 v*ich is consistent witii its use in PCR reactions. Each first PCR reaction contains 5 ng of 
genomic DNA, 5 jil of lOX Ttii reaction buffer, 0.2 mM of eadi dNTP, 0.2 jiM each of outer 
ad^tor primer and outer gene spedfic primer, 1.1 mM of Mg(0Ac)2, and 1 \d of tiie Tth 
polymerase SOX mk in a total volume of 50 pi. The reaction cycle fi>r tfie first PCR reaction 
is as follows: 1 min - 94^C / 2 sec - 3 min - 72**C (7 <ydes) / 2 sec - 3 min - 

20 6TC (32 cycles) / 5 min - 67>C. 

The product of the first PCR reaction is diluted and used as a template for a 
second PCR reaction according to the manufecturer's instructions using a pair of nested 
primers which are located internally on the amplicon resulting from the first PCR 
reaction. For example, 5 |il of the reaction product of tiie first PCR reaction mixture 

25 may be diluted 180 times. Reactions are made in a 50 \xl volume having a composition 
identical to that of the first PCR reaction except the nested primers are used. The first 
nested primer is specific for the adaptor, and is provided with the GenomeWalker™ kit. 
The second nested primer is specific for the particular extended cDNA or 5' EST for 
which the promoter is to be cloned and should have a melting temperature, length, and 

30 location in tiie extended cDNA or 5' EST which is consistent with its use in PCR 
reactions. The reaction parameters of the second PCR reaction are as follows: 1 min - 
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94*>C / 2 eec - 94X, 3 min - 72<>C (6 cycles) / 2 - 94^C. 3 min - 67^C (25 cycles) / 5 
min - 67**C. The product of the second PGR reaction is purified, cloned, and sequenced 
using standard techniques. 

Akemativ^, two or more human genomic DNA libraries can be constructed by 
5 using two or more restriction enzymes. The digested genomic DNA is cloned into vectors 
which can be converted into angle stranded, circular, or linear DNA A biotinylated 
oligonucleotide comprising at least 15 nudeotides from the extended cDNA or 5' EST 
sequence is hybridized to the single stranded DNA Hybrids between the biotinylated 
oligonucleotide and the single stranded DNA containing the extended cDNA or EST 

10 sequence are isolated as described in Example 29 above. Thereafter, the single stranded 
DNA containing the extended cDNA or EST sequaice is rdeased from the beads and 
converted into double stranded DNA using a primer sped&c for the extended cDNA or 5' 
EST sequence or a primer corresponding to a sequence included in the cloning vector The 
resulting double stranded DNA is transformed into bacteria. DNAs containing the 5' EST or 

1 5 extended cDNA sequences are identified by coloity PGR or colony hybridization. 

Once the upstream gaiomic sequences have been cloned and sequenced as described 
above, prospective promoters and transcription start sites within the upstream sequences may 
be identified by comparing the sequences upstream of the extraded cDNAs or 5' ESTs with 
20 databases containing knovm transcription start sites, transcription fector binding sites, or 
promoter sequences. 

Jn addition, promoters in the upstream sequences may be identified uaiig promoter 
reporter vectors as described in Example . 

25 EXAMPLE 59 

Identification of Promoters in Cloned Upstream Sequences 
The genomic sequences upstream of the extended cDNAs or 5' ESTs are cloned into 
a suitable promoter reporter vector, such as tfie pSEAP-Basic, pSEAP-Enhancer, pPgal- 
Basic, ppgal-Enhancer, or pEGFP-1 Promoter Reporter vectors avaflable from Clontech. 
30 Briefly, each of these promoter reporter vectors include multiple cloning sites positioned 
upstream of a reporter gene encoding a readily assayable protein such as secreted alkaline 



wo 99/06551 



PCT/IB98/01235 



105 

phosphatase, p galactosidase, or green fluorescent protein. The sequences upstream of the 
- extended cDNAs or 5' ESTs are inserted into the doning sites upstream of the reporter gene 
in both orientations and introduced into an appropriate host cell. The level of reporter protein 
is ass^ and compared to the level obtained from a vector which lacks an insert in the 
5 doimigsite. The presence of an devated expression level in the vector containing the insert 
with respect to the control vector mdicates the presence of a promoter in the insert. If 
necessary, the upstream sequences can be doned into vectors whidi contain an enhancer for 
augmenting transcription levels from weak promoter sequences. A significant levd of 
ejqjression above that observed with the vector laddng an insert incficates that a promoter 

10 sequence is present in the inserted upstream sequence. 

^propriate host cells for the promoter reporter vectors may be chosen based on the 
results of the above desoibed determination of ejqiresaon patterns of the extended cDNAs 
and ESTs. For aaaaph, if the esqjression pattern anafysis indicates that the mRNA 
corresponding to a particular extended cDNA or 5' EST is expressed in fibroblasts, the 

1 5 promoter rep(Hta- vector may be introduced into a human fibroblast cell line. 

PronuHer sequences withm the upstream genomic DNA may be further defined by 
constructing nested ddetions in the upstream DNA using conventional techniques such as 
Exonudease m digestioa The resulting deletion fiagmaits can be inserted into the promoter 
reporter vector to determine whether the ddetion has reduced or obliterated promoter 

20 activity. In this way, the boundaries of the promoters may be defined. If deared, potential 
individual regulatory sites within the promoter m^ be identified using site directed 
nuit^enesis or linker scannii^ to obliterate potential transcrqwion fiutor Wnding sites within 
tfie promoter individually or in combinatioa The eflfects of these mutations on transcription 
levels m^ be detenmined by insertii^ the mutations into the dwiing sites m the promoter 

25 reporter vectors. 

EXAMPLE 60 
Cloning and Identification of Promoters 
Using the method desCTibed in Example 58 above with 5' ESTs, sequences upstream 
30 ofseveral genes woe obtained. Using the primer pairs GGG AAG ATG GAG ATA GTA 
TTG CCT G (SEQ ID NO:29) and CTG CCA TGT ACA TGA TAG AGA GAT TC (SEQ 
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ID NO:30). the promoter having the internal designation PI3H2 (SEQ ID N0:31) was 
obtained. 

Using the primer pairs GTA CCA GGGG ACT GTG ACC ATT GC (SEQ ID 
NO:32) and CTG TGA CCA TTG CTC CCA AGA GAG (SEQ ID NO:33X the promoter 
5 having the internal designation P 1 5B4 (SEQ ID NO:34) was obtained. 

Using the primer pairs CTG GGA TGG AAG GCA CGG TA (SEQ ID NO:35) and 
GAG ACC ACA CAG CTA GAC AA (SEQ ID NO:36), the promoter having the internal 
designation P29B6 (SEQ ID NO:37) was obtained. 

Figure 4 provides a schematic description of the promoters isolated and the way they 
1 0 are assembled with the corresponding 5' tags. The upstream sequences were screened for the 
presence of motifs resembling transcription fector binding sites or known transcription start 
sites using the computer program Matlnspector release 2.0, August 1996. 

Table VII describes the transcription factor binding sites present in each of these 
promoters. The columns labeled matrice provides the name of the Matlnspector matrix used. 
1 5 The column labeled position provides the 5' position of the promoter site. Numeration of the 
sequence starts from the transcription site as detennined by matching the genomic sequence 
with the 5' EST sequence. The column labeled "orientation" indicates the DNA strand on 
which the site is found, with the + strand being the coding strand as determined by matching 
the genomic sequence with the sequence of the 5' EST. The column labeled "score" provides 
20 the Maflnspector score found for this site. The column labded "length" provides the length 
of the site in mideotides. The column labeled "sequence" pro\ddes the sequence of the site 
found. 

Bacterial clones ooittaimng plasmids containing the promoter sequences described 
above described above are present^ stored in the inventor's laboratories under the internal 
25 identification numbers provided above. The inserts may be recovered from the deposited 
materials by graving an aliquot of the appropriate bacterial clone in the appropriate medium. 
The plasmid DNA can then be isolated using plasmid isolation procedures fanuliar to those 
skilled in the art such as alkaline lysis minipreps or laige scale alkaline lysis plasmid isolation 
procedures. If desired the plasmid DNA may be fijrther enriched by ccntrifiigation on a 
30 cesium chloride gradient, size exclusion chromatography, or anion exchange chromatogmpl^. 
The plasmul DNA obtained using these procedures may then be manipulated using standard 
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doiring techniques femiliar to those skffl Aitanatively, a PCR can be done with 

- primers designed at both ends ofthe EST insertion. The PGR product which corresponds to 
the 5' EST can then be manipulated using standard cloning techniques femifiar to those skilled 
in the art. 

5 The promoters and other regulatory sequences located upstream of the extended 

cDNAs or 5' ESTs may be used to design expression vectors capable of directing the 
expression of an insoted gene in a desired spatial, temporal, developmental, or quantitative 
manner. A promotor capable of directing the desired spatial, temporal, developmental, and 
quantitative patterns may be sdected using the results of the e>q)ression anafysis described in 
10 Example 26 above. For example, if a promoter which confers a high levd of expression in 
musde is desired, the promoter sequence upstream of an extended cDNA or 5' EST derived 
from an niRNA \)*rtuch is expressed at a levd in muscle, as determ^ 
Exanq)le 26, may be used in ±e expression vector. 

Preferabfy, the desired promoter is placed near multiple restriction sites to fedlitate 
15 the cloning ofthe desired insert downstream ofthe promoter, such that the promoter is able 
to drive expression of the inserted gene. The promoter may be insmed in conventional 
nucldc acid backbones designed for extrachromosomal replication, integration into the host 
chromosomes or transient expression. Suitable backbones for the present expression vectors 
include retroviral baddwnes, backbones from eukaryotic episomes sudi as S V40 or Bovine 
20 Papilloma Virus, backbones fix)m bacterial q)isomes, or artifidal diromosomes. 

Preferably, the expression vectors also include a polyA agnal downstream of the 
muWple restriction sites for directii^ the polyadenylation of mRNA transcribed from the gene 
inserted into the expression vector. 

Following the idaitification of promoter sequences using the procedures of Examples 
25 58-60, protdns vMch interact with the promoter may be identified as described in Example 
61 below. 



30 
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EXAMPLE 61 

Identification of Proteins Which Interact with Promoter Seq uen ces. Up stream 
Regulatory Sequences or mRNA 
Sequences wthin the promoter r^on which are likely to bind transcription faaors 
5 may be idoidfied by homology to known transcription factor binding sites or through 
conventional mutagenesis or del^on analyses of reporter plasmids containing the promoter 
sequence. For example, del^ons may be made in a reporter plasmid containing the promoter 
sequence of interest operabiy linked to an assayable reporter gene. The reporter plasmids 
carrying various deletions within the promoter region are transfected into an appropriate host 

10 cell and the effects of the deletions on expression levels is assessed. Transcription &ctor 
binding sites within the r^ons in which deletions reduce expression levels may be further 
localized using site directed mutageneas, linker scanning analyas, or other techniques familiar 
to those skilled in the art. 

Nucleic adds oicoding proteins which interact vnih sequraces in the promoter 

15 may be identified using one-hybrid systems such as those described in the manual 
accompanying the Matdmiaker One-Hybrid System kit available fi-om Clontech (Catalog 
No. K1603-1), the disclosure of which is incorporated herein by reference. Briefly, the 
Matchmaker One-hybrid system is used as follows. The target sequence for which it is 
desired to identify binding proteins is cloned upstream of a selectable reporter gene and 

20 integrated into the yeast genome. Preferably, multiple copies of the target sequences are 
inserted into the reporter plasmid in tandem. A library comprised of fiiaons between 
cDNAs to be evaluated for the ability to bind to the promoter and the activation domain 
of a yeast transcription fector, such as GAL4, is transformed into the yeast strain 
containing the mtegrated reporter sequence. The yeast are plated on selective media to 

25 select cells expressing the selectable marker linked to the promoter sequence. The 
colonies which grow on the selective media contain genes encoding proteins which bind 
the target sequence. The inserts in the genes encoding the fusion proteins are further 
characterized by sequencing. In addition, the inserts may be inserted into expression 
vectors or in vitro transcription vectors. Binding of the polypeptides encoded by the 

30 inserts to the promoter DNA may be confirmed by techniques familiar to those skilled in 
the art, such as gel shift analysis or DNAse protection analysis. 
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m Use of 5' ESTs (or cDNAs or Genomic DNAs Obtainable Therefrom) in Gene 
Therapy 

The present invention also con^)rises the use of 5'ESTs (or cDNA or genomic DNA 
obtainable therefrcHn) in gene therapy strat^es, including antisense and triple hdix strat^es 
5 as described in Exanq)les 62 and 63 bdow. In antisense approaches, nucleic add sequences 
complonentary to an mRNA are hybridized to the mRNA intracellulariy, thereby blocking the 
expression of the protein encoded by the mRNA The antiseaise sequences may prevent gene 
e^qjression througji a variety of mechanisms. For example, the antisense sequences may 
inhibit the ability of ribosomes to translate the mRNA Altemativdy. the antisense sequences 
10 may block tran^ort of the mRNA fiiom die nucleus to the cytoplasm, tiierd>y limiting the 
amount of mRNA available for translation. Another mechanism through whidi antisense 
sequences may inhibit gene »q)ression is by interfering vvith mRNA splicing. In yet another 
strata, the antisense nuddc arid may be incorporated in a riboqmrie capable of specifically 
cleaving the taig^ mRNA 

15 

EXAMPLE 62 
Preparation and Use of Antisense Oligonucleotides 
The antisoise nucleic acid molecules to be used in gene therapy may be either DNA 
or RNA sequraces. They may comprise a sequence complonentary to the sequence of the 
20 5'EST (or cDNA or genomic DNA obtainable tiierefrom). The antisense nucldc adds 
shodd have a length airi mdting tempOTture suffidem to pennit fon^ 
duplex with suffident stability to mhiT)it the e?q)^ Stiat^es 
for designing antisense nucldc adds suitable for use in gene therapy are disdosed in Green et 
aL, Arm. Rev. Biochem. 55:569-597, 1986; and Izant and Wdntraub, CeU 36:1007-1015, 
25 1984, \^ch are hereby incorporated by rderence. 

In some strat^es, antisense molecules are obtained from a nucleotide sequence 
encoding a protein by reversing the orientation of the coding region with respect to a 
promoter so as to transcribe the oppoate strand from Uiat whidi is normally transcribed in the 
cell. The antisense molecules may be transcribed using in vitro transcription systems such as 
30 tiiose which employ T7 or SP6 polymoase to generate the transoipt. Another approach 
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involves transcription of the antisense nucleic adds in vivo by opmbly linking DNA 
containing the antisense sequence to a promoter in an expression vector. 

Akematively. oligonucleotides which are complementaiy to the strand normally 
transcribed in the ceU may be synthesized in vitro. Thus, the antisense nucleic acids are 
complementary to the corresponding mRNA and are capable of hybridizing to the mRNA to 
create a duplex. In some embodiments, the antisense sequences may contain modified sugar 
phosphate bacldx)nes to increase stability and make them less sensitive to RNase activity. 
Examples of modifications suitable for use in antisense strat^es are described by Rossi e( al., 
PharmacoL Ther. 50(2):245-254, 1991, which is hereby incoiporated by leference. 

Various types of antisense oligonucleotides complementary to the sequence of the 
5*EST (or cDNA or genomic DNA obtainable therefix)m) may be used. In one prcfened 
embodimait, stable and semi-stable antisense oligonucleotides described in fetemational 
AppHcaiion No. PCT WO94/23026, hereby incorporated by reference, are used. In these 
molecules, the 3' end or both the 3' and 5' ends are engaged in mtramolecular hydrogen 
15 bonding between conq)lementaiy base pairs. These molecules are better able to withstand 
exonuclease attacks and exhibit mcreased stability compared to conventional antisense 
oligonucleotides. 

In another preferred embodiment, the antisense oligodeoxynudeotides ag3inst herpes 
amplex virus types 1 and 2 described in International Application No. WO 95/04141, hereby 

20 incorporated by reference, are used. 

In yet another preferred embodiment, the covalently cross-linked antisense 
oligonucleotides described in International AH)lication No. WO 96/31523, herdjy 
incorporated by reference, are used. These double- or angle-stranded <%)nucleotides 
comprise one or more, respectivdy, inter- or intra-oligonudeotide covalent cross-linkages, 

25 wherdn the finkage consists of an amide bond between a primary amine group of one strand 
and a caiboxyl group of the other strand or of the same strand, respectively, the primary 
amine group being directly substituted in the T position of the strand nucleotide 
monosaccharide ring, and the carboxyl group being carried by an aliphatic spacer group 
substituted on a nucleotide or nucleotide analog of the other strand or the same strand, 

30 respectively. 



wo 99/06551 



PCT/IB98/01235 



HI 



The andsense ofigodeo^deotides and oUgonucleotides disclosed in International 
Application No. WO 92/18522, incorporated by reference, may aiso be used. These 
molecules arc staUe to d^radaticm and contain at least one transcription control recognition 
sequence whidi l^s to contrd protons and are effective as decoys therefore. These 
5 molecules may contain "hairpin" structures, "dumbbell" structures, "modified dumbbeU" 
structures, "CTOss-linked" decoy structures and "loop" structures. 

In another preferred embodiment, the cyclic double-stranded oligonucleotides 
described in European Patent Application No. 0 572 287 A2. hereby incorporated by 
reference are used. These ligated oligonucleotide "dumbbdls" contain the bindirig site for a 
1 0 transcription fector and inhibit expression of the gene under cwitrol of the transcription fector 
by sequesteririg the &ctor. 

Use of the closed antisense oBgonudeotides disclosed in Interaatiwial Apjdication 
No. WO 92/19732, herrfyy incorporated by reference, is also contenvlated. Because these 
molecules have no fiiee ends, they are more resistant to degradation by exonudeases than are 

15 conventiMial ofigorHideotides. These oligonudeotides may be multifunctional, interacting 
with several r^ons which are not adjacent to the target mRNA. 

The appropriate level of antisense nudeic adds required to inhibit gene expression 
may be determined using in vitro expression analysis. The antisense molecule may be 
introduced into the cells by difiiiaon, mjection, infection, transfection or h-r^(»-mediated 

20 import uang procedures known in the art. For example, the antisense nuddc adds can be 

introduced into the body as a bare or naked oligonudeotide, oligonudeotide enftapciatH in 

lipid, oligonudeodde sequence enc^dated by viral ptotdn, or as an oligwuideotide 

operably finked to a promoter contained in an expresaon vector. The oqnesston vectormi^ 

be any of a variety of ejqiressbn vectors known in the art, indudirigietrowal or viral veaprs, 

25 vectors cq)ableofextradjromos<Mnalr^lication, or int^rating vectors. The vectors may be 
DNAorRNA. 

The antisense molecules are mtroduced onto cell samples at a number of different 
concentrations preferably between IxlO 'Vl to IxlO"^. Once the minimum concentration 
that can adequately control gene expression is identified, the optimized dose is translated into 
30 a dosage suitable for use in vivo. For exanq)le, an inhibiting concentration in culture of IxIO'^ 
translates into a dose of approximately 0.6 mg/kg bodywdght. Levds of oUgonudeotide 
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appraaching 100 mg/kg bodywdght or higher may be possible after testing the tojddty of the 
■ oligonucleotide in laboratory aninoals. It is additionally contemplated that cells from the 
vertd>rate are removed, treated wth the antisense oligonucleotide, and rantroduced into the 
vertd)rate. 

5 It is further contemplated that the antisense oligonucleotide sequence is incorporated 

into a ribozyme sequence to enable the antisense to spedfically bind and cleave its target 
mRNA. For technical applications of ribo2yme and antisaise oligonucleotides see Rossi et 

aL^ supra. 

In a preferred application of this invention, the polypeptide encoded by the gene is 

1 0 first identified, so that the effectiveness of antisense inhibition on translation can be monitored 
using techniques that include but are not limited to antibody-mediated tests such as RIAs and 
ELISA, fimctional assays^ or radiolabding. 

The 5' ESTs of the present invention (or cDNAs or gnomic DNAs obtainable 
therefiom) also be used in g^e therapy approaches based on intracdlular triple helix 

15 formation. Triple helix oligonucleotides are used to inhibit transcription from a genome. 
They are particularly usefiil for studying alterations in cdl activity as it is assodated witii a 
particular gene. The 5' EST sequences (or cDNAs or genomic DNAs obtainable tiierefrom) 
of the present invention or, more preferably, a portion of those sequences, can be used to 
inhibit gene expresaon in individuals having diseases assodated witii expresaon of a 

20 particular gene. Sinulariy, a portion of 5' EST sequences (or cDNAs or genomic DNAs 
obtainable therefix)m) can be used to study the effect of inhibiting transcription of a particular 
gene within a cdl. Traditionally, homopurine sequences were considered the most usefiil far 
triple hdfac strat^es. However, homopyrimidine sequences can also inhibit gene expression. 
Such homopyrimidine oligonucleotides bind to the major groove at 

25 homopurinerhomopyrimidine sequences. Thus, both types of sequences from the 5'EST or 
fix>m tiie gene corresponding to the 5'EST are contemplated witiiin the scope of this 
invention. 



30 
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EXAMPLE 63 

Preparation and Use of Triple Helix Probes 
The sequences of the 5' ESTs (or cDNAs or genomic DNAs obtainable therefrom) 
are scanned to identify lO-mer to 20-mer homopyrimidine or homopurine stretches which 
5 could be used in triple-hdix based strat^es for inhibiting gene expresaoa Following 
identification of candidate homopyrimidine or homopurine stretches, their eflBciency in 
inhibiting gene expression is assessed by introducing varying amounts of oligonucleotides 
containing the candidate sequences into tissue culture cells which noimally express the target 
gene. The oligonucleotides may be prepared on an oligonucleotide synthesizer or they may 
10 be purchased commercially firom a company specializing in custom oligonudeotide synthesis, 
such as GENSET, Paris, France. 

The oligonucleotides may be introduced into the cells using a variety of m^ods 
known to those skilled in the art. mduding but not limited to calcium phosphate predpitation, 
DEAE-Dextran, dectroporation, liposome-mediated transfection or native uptake. 
15 Treated cdls are monitored for altered ceU fimcdon or reduced gene expression using 

techniques such as Northern blotting, RNase protection assays, or PCR based strat^es to 
monitor the transcription levds of the target gene in cells which have been treated with the 
oligonucleotide. The cell fimctions to be monitored are predicted based upon the homologies 
of the target gene corresponctng to the extended cDNA torn which the oligonucleotide was 
20 derived with Imown gene sequOTces that have been associated with a parti^^ The 
cdl functions can also be predicted based on the presence of abnomal phyaologies within 
cdls derived fi-om individuals with a particular inherited disease, particularly when the 
extended cDNA is assodated with the disease using tedimques described in Exanq>le 56. 

The oli^nucleotides which are effective in inhibitii^g gene expression in tissue culture 
25 cells may then be introduced in vrw uang the techniques described above and in Example 62 
at a dosage cdculated based on the //I vifro results, as described in Example 61 

In some anbodiments, the natural (beta) anomers of the oligonucleotide units can be 
replaced with alpha anomers to render the oligonudeotide more resistant to nudeases. 
Further, an intercalating agent such as ethidium bromide, or the like, can be attached to the 3' 
30 end of the alpha oligonucleotide to stabilize the triple helix. For information oh the 
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generation of oligonucleotides suitable for triple hdix formation see GriflSn et aL, Science 
- 245:967-971, 1989, which is hereby incorporated by tWs reference. 

EXAMPLE 64 

5 Use of cDNAs Obtained Usi ng the 5^ ESTs to Express an Encoded Protein in a Host 

Organism 

The cDNAs obtained as desCTibed above using the 5' ESTs of the present invration 
may also be used to express an encoded protein in a host organism to produce a beneBdal 
eflFea. In such procedures, the encoded protein may be transioitly expressed m die host 
10 organism or stabfy expressed in the host oiganiOTi. The encoded protdn may have any of the 
activities desoibed above. The encoded protein may be a protein which the host organism 
lacks or, ahematively, the encoded protdn m^ augment the existing levels of the protdn in 
the host organism. 

A fijU length extoKiedcDNAerKXxiiiig the signal peptid or 
15 an extended cDNA encoding only the mature protdn is introduced into the host organism. 
The extended cDNA may be introduced into the host organism using a vari^ of techniques 
known to those of skill in the art For example, the extended cDNA may be injected into the 
host organism as naked DNA such that the encoded protein is expressed in the host organism, 
thereby producing a beneficial effect. 
20 Altemativdy, the extended cDNA may be doned into an ocpresaon vector 

downstream ofa promoter wKdi is acdve in the host organism. The expresaon vector may 
be aiqr of tte expresaon vectors deagned for use in gene therapy, inchidii^ viral or retroviral 
vectors. The ejqnesaon vector insy be directfy introduced irt^ 

the encoded protein is expressed in the host organism to produce a ben^dal effect. In 
25 another approach, the expresaon vector may be introduced into cdls in vitro. Cells 
containing the expression vector are thereafter selected and introduced into the host 
organism, whwe they express the encoded protdn to produce a benefidal effect. 



30 
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EXAMPLE65 

Us e of Signal Peptides Encoded bv S' ESTs or Sequences obtained TherftfroTn 

to Import Proteins Into CeUs 
The short core hydrophobic region (h) of signal peptides encoded by the 5*ESTS or 
5 extended cDNAs derived from SEQ ID NOs: 38-195 may also be used as a carrier to import 
a peptide or a protein of intCTest, so-called cargo, into tissue culture cells QJnetal., J, Biol, 
Chem., 270; 14225^14258, 1995; Du et aL. J. Peptide Res,. 51: 235-243. 1998; Rojas ei oL. 
Nahire Biotech,, 16: 370-375, 1998). 

Whm cell permeable peptides of limited size (approximately up to 25 amino acids) 
10 are to be translocated across cell membrane, chemical synthesis may be used in order to add 
the h region to dther the C-temiinus or the N-tenninus to die cargo peptide of interest. 
Altemativdy, when longer peptides or protons are to be imported into cdls, nucleic adds can 
be geneticalfy engiiieered, using techniques femiliar to those skilled in the art. in order to link 
the extended cDNA sequence encoding the h region to the 5* or the 3* end of a DNA 
15 sequence coding for a cargo polypeptide. Such genetically engineered nudeic adds are then 
translated dther in vitro or in vivo after transfection into appropriate cdls, using conventional 
techniques to produce the resulting cell permeable polypeptide. Suitable hosts cells are then 
simply incubated with the cell permeable polypeptide which is then translocated across the 
membrane. 

20 This method may be applied to study diverse intracellular fimctions and cellular 

processes. For instance, it has been used to probe fimcdonally relevant domains of 
intracdlular protdns and to examine protdn-protdn interactions involved in signal 
transduction pathways (Lin et aL. supra, Lin et aL. X BioL Chem,, 271: 5305-5308. 1996; 
Rojas et aL. 1 BioL Chem,. 271: 27456-27461, 1996; Liu et al., Proc, NatL Acad Sci. USA, 

25 93: 1 1819-1 1824, 1996; Rojas etal.. Biock Biophys. Res. Commm., 234: 675-680, 1997). 

Such techniques may be used in cellular therapy to import proteins produdng 
therapeutic eflfects. For instance, cells isolated from a patient may be treated with imported 
therapeutic proteins and then re-introduced into the host organism. 

Alternatively, the h r^on of signal peptides of the present invention could be used in 

30 combination witii a nuclear localization signal to ddiver nucldc adds into cell nudeus. Such 
oligonucleotides may be antisense oligonucleotides or oligonudeotides designed to form 
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triple hdixes, as described in examples 62 and 63 respectively, in order to inhibit procesang 
~ and/or maturation ofa target cellular RNA. 

As discussed above, the cDNAs or portions thereof obtained using the 5' ESTs of the 
5 present invention can be used for various purposes. The polynucleotides can be used to 
express recombinant proton for analysis, characterization or therapeutic use; as markers for 
tissues in which the corresponding protein is preferentially expressed (either constitutivdy or 
at a particular stage of tissue differentiation or development or in disease states); as molecular 
weight markers on Southern gels; as chromosOTie markers or tags (when labeled) to identify 

10 chromosomes or to map related gene portions; to compare with endogenous DNA 
sequences in patioits to identify potential gemetic disorders; as probes to l^bridize and thus 
discover novel, related DNA sequences; as a source of information to derive PGR primers for 
genetic fingerprinting; for selecting and making oligomers for attadunent to a "gene chip" or 
other siqyport, inchjdfaig for exammation for expression patterns; to raise anti-protein 

15 antibodies using DNA immuruzation techniques; and as an antigen to raise anti-DNA 
antibodies or elicit another immune response. Where the polynucleotide encodes a protein 
which binds or potentiaDy binds to another protein (such as, for example, in a recq)tor-ligand 
interaction), the polynucleotide can also be used in interaction trap assays (such as, for 
example, tiiat described in Gyuris et aL, Cell 75:791-803. 1993, the disclosure of which is 

20 hweby incorporated by reference) to identify polynucleotides aicoding the other protein with 
which binding occurs or to identify inhibitors of the binding interactioa 

The protdns or polypeptides provided by the present invention can similariy be used 
in ass^ to determine biological activity, inchiding in a pand of multiple protdns for hi^ 
througjhput screening to raise antibodies or to didt another immune response; as a reagent 

25 Onclucfing the labded reagent) in assays deagned to quantitatively detenrune levels of the 
protdn (or its receptor) in biological fluids; as markers for tissues in which the corresponding 
protein is preferentially expressed (dther constitutivdy or at a particular stage of tissue 
differratiation or devdopment or in a disease state); and, of course, to isolate correlative 
receptors or ligands. Where the protein binds or potentially binds to another protein (sudi as, 

30 for example, in a receptor-Iigand interaction), the protdn can be used to idoitify the other 
protdn with which binding occurs or to identify inhibitors of the binding interrw^tion. Proteins 
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involved b these binding intCTactions can also be used to screen for pq>tide or small molecule 
' inhibitors or agonists ofthe binding interaction. 

Any or all of these researdi utilities are capable of being developed into reagent grade 
or Idt fcmnat for commercialization as research products. 
5 Methods for performing the uses listed above are well known to those skilled in the 

art. References disclosing such methods include without limitation Molecular Clonurg; A 
Laboratory Manual, 2d ed.. Cold Spring Harbor Laboratory Press, Sambrook,. Fritsch and 
Maniatis eds., 1989, md Methods in Emymology; Guide to Molecular Cloning Techniques^ 
Academic Press, Berger and Kimmel eds., 1987. 

10 Polynucleotides and protdns of the present invrntion can also be used as nutritional 

sources or supplemoits. Sudi uses indude without limitation use as a im>tdn or amino add 
supplement, use as a carbon source, use as a nitrogen source and use as a source of 
carbohydrate. In saidi cases the protein or polynucleotide of the invention can be added to 
the feed of a particular organism or can be administered as a sq}arate soBd or liquid 

15 prq>aration, sudi as in the form of powder, pills, solutions, suspenaons or c^sules. In the 
case of microorganisms, the protein or polynudeotide of the invention can be added to the 
medium in or on which the microorganism is cultured. 

Although this invention has been described in terms of certain preferred embodiments, 
other embodiments which will be apparent to those of ordinary skill in the art in view of the 

20 disclosure haiein are also within the scope of this invention. Accordingly, the scope of the 
invention is intended to be defined only by reference to the appended claims. All documents 
dted herein are incorporated herdn by reference in their entirety. 
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TABLED 



SEQ. ID 




VONHEUNE 


TISSUE 


INTERNAL 


NO. 


CATEGORY 


SCORE 


SOURCE 


DESIGNATION 
47-39-4-AlO-PU 


ID38 


new 


14.3 


Substantia nigra 


ID39 


new 


ll.l 


Fetal brain 


57.9-4-C5-PU 


ID40 


new 


10.6 


Fetal brain 


57-19-l.Bll-PU 


ID41 


new 


9.1 


Fetal brain 


57-7.1-G12-PU 


ID42 


MW 


8.8 


Substantia nigra 


47-22-3-D2-PU 


ID43 


new 


8.7 


Fetal brain 


57-21-2411 l-PU 


ID44 


new 


8.4 


Substantia nigra 


47.37-3-F6-PU 


ID45 


new 


8.2 


Substantia nigra 


47-54-1-A8-PU 


ID46 


new 


8.2 


Substantia nigra 


47-15.1-E5-PU 


ID47 


new- 


8 


Substantia nigra 


47-24- 1.A6-PU 


ID48 


new 


7.8 


Fetal brain 


57.10-3-HlO-PU 


ID49 


new 


7.7 


Substantia nigra 


47-17-1-D7-PU 


ID50 


new 


7.6 


Cerebellum 


55.9-4.A4-PU 


ID51 


new 


7.5 


Substantia nigra 


47-18-3-C2-PU 


IDS2 


new 


7.4 


Fetal brain 


57-19-I.C8-PU 


ID53 


new 


7.4 


Substantia nigra 


47-l-4^PU 


ID54 


new 


7.2 


Substantia nigra 


47-24-1-B5-PU 


ID55 


new 


7.2 


Cerebellum 


55-6-2-A9.PU 


ID56 


new 


7.1 


Substantia nigra 


47-3(M-A8-PU 


ID57 


new 


6.9 


Fetal brain 


57-21-1-D5-PU 


IDS8 


new 


6.9 


Substantia nigra 


47-4-2-C7-PU 


ID59 


new 


6.8 


Substantia nigra 


47-12-3-A8-PU 


ID60 


new 


6.8 


Substantia nigra 


47-7-4-E6-PU 


JD61 


new 


6.8 


Substantia nigra 


47-15-3-G3-PU 


ID62 


new 


6.7 


Fetal brain 


57-20-2.B5-PU 


ID63 


new 


6.6 


Substantia nigra 


47-2-2.E6-PU 


ID64 


new 


6.5 


Fetal brain 


57-25-l-<}3-PU 


ID65 


new 


6.5 


Fetal brain 


57-7-4-B12-PU 


ID66 


new 


6,5 


Substantia nigra 


47-2I«l-D9-PU 


JDov 


new 


6.4 


Substantia nigra 


47-31-2-H9-PU 


lUoS 


new 


5.7 


Cerebellum 


55.1.3-Dll.PU 




new 


5.7 


Cerebellum 


55-7-2-Al-PU 


1D7Q 


new 


5.7 


Fetal brain 


57-28-3-Cl-PU 


11^/1 


new 


5.6 


Fetal brain 


57-9-4-Dll-PU 


uJ fZ 


new 


5,5 


Substantia nigra 


47-7^10-PU 


TTYTl 


new 


5.5 


Fetal brain 


57-22.1-Ell-PU 




new 


5.4 


Fetal brain 


57-2a-2.D9-PU 


ir>7s 

t J 






Substantia nigra 


47-39-3-E7-PU 


ID76 


new 


5.4 


Sunenals 


62-3-1-G5-PU 


ID77 


new 


5.4 


Fetal brain 


57-18.4-H5.PU 


ID78 


new 


5.4 


Fetal brain 


57-22-2-H8-PU 


ID79 


new 


5.3 


Fetal brain 


57-22-2.E12-PU 


ID80 


new 


5.3 


Fetal brain 


57-23.3-B8-PU 


ID81 


new 


5.2 


Fetal brain 


57.6-3-C5-PU 


ID82 


new 


5.2 


Substantia nigra 


47.7-I.D2-PU 


ID83 


new 


5.1 


Fetal brain 


57-7-2-G9-PU 


ID84 


new 


5.1 


Fetal brain 


57-10-34)3.PU 


ID85 


new 


5.1 


Substantia nigra 


47.4.4.F2-PU 


ID86 


new 


5.1 


Fetal brain 


57.4.4-H6.PU 
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SEQ. ID 


CATEGORY 


VONHEIJNE 


TISSUE 


INTERNAL 




SCORE 


SOURCE 


DESIGNATION 


ID87 


new 


5 


Substantia nigra 


47-10-2.G12-PU 


ID88 


new 


5 


Cerebellum 


55.10.3-E12-PU 


ID89 


new 


4.9 


Substantia nigra 


47-8-2-Dl-PU 


ID90 


new 


4.9 


Fetal brain 


57-3^-C9-PU 


ID91 


new 


4.9 


Substantia nigra 


47.14-1-C3-PU 


ID92 


new 


4.8 


Substantia nigra 


47-3-4-C8-PU 


ID93 


IKW 


4.8 


Substantia nigra 


47-15-1-BlO-PU 


ID94 


new 


4.8 


Fetal brain 


57-26-3-A12-PU 


ID95 


new 


4.7 


Substantia nigra 


47-26-3-BlO-PU 


ID96 


new 


4.7 


Substantia nigra 


47-26-1.B6-PU 


ID97 


new 


4.7 


Surrenals 


62-5-1-B8-PU 


ID98 


new 


4.6 


Substantia nigra 


47-15^-H9-PU 


ID99 


new 


4.6 


Cerebellum 


55-2^D3.PU 


ID 100 


new 


4.5 


Fetal brain 


57-6-1-Bl.PU 


IDIOI 


new 


4.5 


Fetal brain 


57-26-4.E4.PU 


ID102 


new 


4.5 


Substantia nigra 


47-2-2-A7.PU 


ID103 


new 


4.5 


Substantia nigra 


47-55-2-B3-PU 


ID104 


new 


4.5 


Substantia nigra 


47-54-1.C9-PU 


ID105 


new 


4.4 


Cerebellum 


55-8-2-A2-PU 


ID 106 


new 


4.4 


Substantia nigra 


47-^.2-H4-PU 


ID 107 


new 


4.3 


Fetal brain 


57.27-3-Bll-PU 


ID108 


new 


4.2 


Fetal brain 


57-22-4-D2-PU 


ID109 


new 


4.2 


Substantia nigra 


47-20-4-E2-PU 


IDllO 


new 


4.2 


Substantia nigra 


47-2-3.H2-PU 


IDlll 


new 


4.1 


Substantia nigra 


47-22-3-G5-PU 


ID112 


new 


4.1 


Fetal brain 


57-18-3-A5-PU 


ID113 


new 


4.1 


Fetal brain 


57-9-3-H7-PU 


ID114 


new 


4.1 


Surrenals 


62-5-2-B6-PU 


ID115 


new 


4 


Cerebellum 


55-12-1-E12-PU 


ID1I6 


new 


4 


Fetal brain 


57.20-1-A5-PU 


1D1I7 


new 


3.9 


Substantia nigra 


47-22-4-F6-PU 


IDI18 


new 


'3.8 


Fetal brain 


57.19-3-El.PU 


ID119 


new 


3.8 


Substantia nigra 


47.18-3-G5-PU 


ID120 


new 


3.8 


Substantia nigra 


47-20-1-G3-PU 


10121 * 


new 


3.8 


Fetal brain 


57-6-4.A1-PU 


ID 122 


new 


3.8 


Fetal brain 


57-27-3-GlO-PU 


ID 123 


new 


3.7 


Substantia nigra 


47-2^W:7-PU 


ID 124 


new 


3.7 


Cerebellum 


55-6.1.E64>U 


ID 125 


new 


3.6 


Fetal brain 


57-4-4.F7.PU 


ID 126 


new 


3.6 


Sid>stantia nigra 


47-30.2-Bl.PU 


ID 127 


new 


3.6 


Substantia nigra 


47-29-1-Fll-PU 


TD12X 




J.D 


Substantia nigra 


47-39-3.D4-PU 


ID 129 


new 


3.5 


Substantia nigra 


47-15-2-G3-PU 


ID 130 


new 


3.5 


Fetal brain 


57-18-3-E6-PU 


ID 131 


new 


3.5 


Substantia nigra 


47^2.G6-PU 


ID132 


new 


3.5 


Fetal brain 


57-6-4.D7-PU 


ID133 


new 


3.5 


Substantia nigra 


47.55-4-A8-PU 


ID134 


exl-est-nol-vrt 


9.8 


Substantia nigra 


47-39-t.B9-PU 


ID 135 


ext-est-not-vrt 


9.2 


Cerebellum 


55-11-1-H5-PU 


ID 136 


ext-est-not-vrt 


9 


Substantia nigra 


47.4.4.GI-PU 


ID 137 


exl-est-noi-vrl 


7.2 


Substantia nigra 


47-2-3'<j9.PU 
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SEQ.ID 



VONHEUNE 



NO. 


CATEGORY 


SC 


- 

ID138 


ext-est-not-vit 


7.2 


IDI39 


ext-est-not-vrt 


5.6 


ID140 


ext-est-not-vrt 


4.2 


ID141 


ext-est-not-vrt 


3.7 


ID142 


ext-est-not-vrt 


3.7 


ID143 


ext-est-Dcrt-vrt 


3.6 


ID144 


ext-est-not-vrt 


3.6 


ID145 


ext-est-not-vrt 


3.5 


ID146 


ext-est-not-vrt 


3.5 


ID147 


est-not-ext 


12.4 


ID148 


est-not-ext 


11.4 


ID149 


est-not-ext 


11.1 


ID150 


est-not-ext 


9.2 


ID151 


est-not-ext 


9 


ID152 


est-not-ext 


8.8 


ID153 


est-not-ext 


7.5 


IDIM 


est-not-esct 


7.4 


ID 155 


est-not-ext 


7 


ID156 


est-not-ext 


6.9 


ID157 


est-not-ext 


6.8 


ID158 


est-not-ext 


6.4 


ID 159 


est-not-ext 


6.4 


ID160 


est*noc-ext 


6.3 


ID161 


est-not-ext 


6.2 


ID162 


est-not-ext 


5.9 


ID163 


est-not-ext 


5.7 


ID164 


est-not-ext 


5.6 


ID165 


est-not-ext 


5.5 


ID166 


est-not-ext 


5.4 


ID167 


est-not-ext 


5,4 


ID168 


est-not-ext 


5,4 


ID169 


est-not-ext 


5.3 


ID170 


est-not-ext 


5.3 


ID171 


est*not-ext 


5.2 


ID172 - 


est-not-ext 


5.2 


ID173 


est-iKJt-ext 


5.1 


ID 174 


est-not-ext 


5.1 


ID175 


est-not-ext 


4.9 


ID176 


est-not-ext 


4.9 


ID177 


est-not-ext 


4.9 


ID 178 


est-not-ext 


4.8 


ID179 


est-not-ext 


4.8 


IDI80 


est-not-ext 


4.7 


ID181 


est-not-ext 


4.6 


ID182 


est-not-ext 


4.5 


ID183 


est-not-ext 


4.4 


ID184 


est-not-ext 


4.3 


IDI85 


est-not-ext 


4.3 


ID186 


est-not-ext 


4.3 


ID187 


est-not-ext 


4.3 


ID188 


est-not-ext 


4.2 



TISSUE 
SOURCE 

Cerebellum 
Fetal brain 
Cerebeilum 
Substantia nigra 
Substantia nigra 
Cerebellum 
Cerebellum 
Cerebellum 
Substantia nigra 



Fetal brain 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Fetal brain 
Substantia nigra 
Fetal brain 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Fetal brain 
Fetal brain 
Substantia nigra 
Fetal brain 
Sunenals 
Fetal brain 
Fetal brain 
Cerd)ellum 
Substantia nigra 
Substantia nigra 
Suirenals 
Substantia nigra 
Fetal brain 
Fetal brain 
Fetal brain 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Substantia nigra 



Substantia nigra 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Substantia nigra 
Fetal brain 
Substantia nigra 
Substantia nigra 
Fetal brain 
Fetal Ixain 
Substantia nigra 



INTERNAL 
DESIGNATION 

55.10-3-F5-PU 
57-4-4-G6-PU 

55.7- l-DIl-PU 
47-19-2-F7-PU 
47-1-4-D2-PU 
55-5-4-A6-PU 
55-4-4-H3.PU 
55-3.1^PU 
47-55-2-H2-PU 
47-39-4-H8-PU 
57-26-4-A4-PU 
47-2.3-Dl-PU 
47-4-1-B4-PU 
47-40-4^PU 
57-5-4-CB-PU 
47-I3-4.CI-PU 
57-20-4-E2-PU 
47-24-4-H4-PU 
47.26-2-B2-PU 
47-11-1-A2.PU 
57-19-2.CT-PU 
57-19-4-H8-PU 
47-39-2-A114>U 
57-24-2-B4-PU 
62-1.1.G3-PU 
57-2-4-H4-PU 
57-8-2-D3-PU 
55-11-4-Cn-PU 
47-24-1-B6-PU 
47.55-3-BlO-PU 

62.8- 1.B12-PU 
47-39.1-C9-PU 
57-20-2-Fl.PU 
57-25-1-FlO-PU 
57-28-4-B12-PU 
47-15-2-D12-PU 
47.2.3-G3-PU 
47-40-3-I»PU 
47-40-3-Gll-PU 
47-14-3-D2-PU 
47-19-l-B7^U 
47-19-1-A3-PU 
47.55-3^.PU 
47-3-4-G7-PU 
47-29- 1-B7.PU 
57-2I-4.G6-PU 
47-2-1-E12-PU 
47-9-4-D2-PU 
57-2-4-F8-PU 
57.18-1-D5-PU 
47-8-4-D2-PU 
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SEQ.ID VONHEUNE TISSUE INTTERNAL 

CATEGORY SCORE SOURCE DESIGNATION 

ID189 est-not-ext 4.1 Substantia nigra 47-I7-3-HU-PU 

n)190 est-not-ext 3.9 Fetal brain 57-28-2-G6-PU 

ID19i est-not-cxt 3.7 Fetal brain 57-27.3-Gl-PU 

IDI92 est-not-ext 3.7 Substantia nigra 47-37-4-Gn.PU 

ID 193 est-not-cxt 3.7 Surrcnals 62-11-3-A2-PU 

ID194 ext-vit-not-genomic 10.9 Sunenals 62-10.2-E4.PU 

ID195 ext-vft-not-genomic 8.9 Substantia nigra 47-14-3-H7-PU 
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TABLE lU 



SEQ.ID 

NO. SIGNAL PEPTIDE 

ID38 MRVRIGLTLLLCAVLLSLASA 

ID39 MGLHLRPYRVGLLPDGLUFLLLLLMLLA 

ID40 MATLSFYFLLLGAVSWPPASA 

n>41 MFU'I^ATPVLPPSLDSRDLLPHLFWGRAGSSSSSPALSPVa^ 

ID42 MWAMESGHLLWALLFMQSLWP 

. ID43 MTHYRNILGLLCCVLATMA 

ID44 MKLLLLLASLIERSS 

n)45 MARNQALVCLPSFQNAFIPVEDLPTSFXLFLALCASFS 

ID46 MP NESWQ nKTGKQEAETLFNFQSLLLLFYSFYVLA 

ID47 MQTTFIDVTVDQHVAKSNDHLSVLVLLICLVSSYLP 

ID48 MALGEEKAEAEASXDTKAQSYGRGSCRERELDIPGPMSGEQPPRLEAEGGLISPW 

YLPLLAGLGLH.A 

ID49 MTSLYLKHLLaSPFVPFTSG 

ID50 Nm>SFNA HGLAL TrKWMMPAVSLNLTYYLPSWYLCIJ^TLTLF^ 

ID51 MASSHWNETTTSVYQYLGFQVQKnTFHDNWNTACFVILl^^ 

ID52 MSLLFVFCLECSIFLLNMWVACLLS 

ID53 MFVVTVLLLLPLVAFITL 

ID54 MNRSCRNTGUYALQFLFLVFA 

ID55 MTCJTIWGAnitASNHPLPAWLTLSLLLAWVTLTHL 

ID56 MLKXXAVLCVCAAAWC 

ID57 MISAHCNLHLLGSSISPASA 

ID58 MXXKACRTLAWLPXPFLPFLLSLPLDQT 

ID59 MAVKRLGLLLVFLPHPQRG 

ID60 MQAVODl^TSAPGNTSLCTTlDYKrnjN^FPLLYTN^^ 

IFLKNTVKDLLMILTFPFKILS 

ID61 MVTTLPSLSASFQPFLGSLRPSHILWFFLPSLXCPEC 

ID62 MSLTDVPMSLLLFQPSSHSATG 

ID63 MDWSLAFLLVSLYWSHM 

ID64 NmJLILFFMVGRIIP 

ID65 MNKPPWEESWGQNQLSC^ATWSLaSPLPGREPSLLWSCCLLFHQA 

ID66 MLILELTMMLSFLILLSIDSLVSG 

n>67 MKLQRSRAFRIECSAILRRAERLVWNDVCSESQSQSRDSCX^ 

ID68 * MVIFTLCVFTLPFLCA 

ID69 MWGALPVLWGTWSSQGQA 

ID70 MTRLVCGFLQISLSLA 

K)71 MNFLLPLLLHHLTFH 

ID72 N^SARDRRDRHPEEGWAELQGFAVDKAFLTSHKGILLETELALTLIM 

ID73 MLTNCVTLSPLRS 

ID74 MFXPVALHTISVSDPTIHPrrQAQNLESXLQSFFLUSSVRPI^ 

ID75 MLLFFPFFGETVSLHHPCWCAVLRSWLAASS 

ID76 MPLKNLFSVGLWDPYNLLKKHVLVWCYLSWRVSS 

ID77 MAMAQKLSHLLPSLRQVIQ 

ID78 MJAFTUCGTPSSSAPLALVALAPHSVQK 

1D79 MCLFPVSPCPAYSFSSEXXGAVLLLVESLCLVFNLLS 

ID80 MKIAVLFCFLLLIIF 

ID81 MCSPRSPLNLSLVPVGAVLLSSLPISP 

ID82 MGLHISLIKFLLANGPHIPSHQRPFEPKGEKSCRIEV\m,PLTSHCLA 

n>83 MKTTYVIFMQSKALLTLYVFVASSMQ 

ID84 MNALVFLIFLRFINI 

ID85 MQLGPLHTVSTPFFFCWGFLLTGHSLSHS 

ID86 MGRGWERTVCSLGWRGGPDPLSWATCWSGARSRirrRVSSIVNGYVGSVCCCVGPLRG 
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SEQ.ID 

NO. SIQ4AL PEPTIDE 



ID87 MPEA VEQSA HLFVTWSSQRALS 

ID88 MPGi'Hl'Fl'FKSCWUALSVPLVFW 

ID89 MLLLTFKWFLFCUGLDLLCQV 

ID90 MATTCKRQAEPPPVRPAHSRPPPRVPGSSSLGLAGLNfSPWNU^^ 

ID91 MYPFIYLQAHFTLCSG 

ID92 MFFSFLLTTNLVSL 

ID93 MWPGRECKNWGLLCFASECTT 

ID94 . MLTPFSLEEKU^CHYVLAKLAGACIXLTUIQPP^ 

ID95 MKRKa^GKVEHIKIKC^QRSRHVKIVFVGLIFI^ 

ID96 MQSALCLFCKICmHG 

ID97 MMHNIIVKEIJVTFFLGrrWQMLISVTGUCGVEAQN^ 
LAFLLGRFL 

ID98 MSNCLQNFLKTTSTRLLCSRLCQQLRS 

ID99 MSGXGLFLRTTAAARA 

IDIOO MNPUKHCAAGPLTWLHLLLSHLKS 

IDlOl MPKDKRGARHNSPHFSFAVLRVLHLPALT 

ID102 NnTHVU«:CCX}MGlU.NNEWIJ^LVIPLCVSRQLLTG^^ 

Ibl03 MQAASFGRGRNGLDNWGIAALLGLLQLRFK 

ID104 MSPSLGDRCSSWUILVSHI£SISGPIX>nPEhaXLCCHRCTNC 

ID105 MSGAEPTTFIRYFLLPCLINLAIG 

ID106 MVYDYFISQQIXFSFLLSTTPT 

ID107 MLFLCSCSLSLNQL 

ID108 MFFLMVLLFRSNKWr 

ID109 h^IXJGLCrCYFIJIl£FI^H\riTSLASSS 

IDIIO MYFYGLTFHFFLLLNTILLFG 

IDlll MRWNUTFOLRNQrKLWASQGSLQDAQS 

ID112 MFIAAU=TMAKTWN 

ID113 MPGXKHFIAVFRXSAXRSVGYXXKPGTSRASLWVXLPXXXVIAS 

ID114 MRI£SroENFAW(^HAIHHroGPLRRFLLLEVHEPVALGPLFVTGHFA 

ID115 MAGSPDREVLLPTVLRGSYC 

IDU6 MHVSNII£GFDEbn.DVQOTULQDAFQVWDPKSLIRKGRERl^ 

IDI17 MNVGTAHSEVhOOmiVMKXRGIWLSYVLAIGIJ^^ 

ID118 MLSFVXADOCYIPTNS 

ID119 MDEYSWWCHVUSVVKGQVfFTFI^^ 

ID120 * MRRKGQCHILAFIFLIQIWKTCLS 

ID121 MELISGHVHLTfNILFLAVSSFSMP 

roi22 MTPRILSEVQFSAFCTYWnARILERVGSACm-ELCAA^ 
VTLN 

E)123 MCSLLSGWGQLLRC 

1D124 MIJ^SFCFFVHFWNPSSIJTPSSVSIJPFN^ 

E>125 MTWDLRILFVIGSXL 

IDI26 MSSTYCGNSSAKMSVhlEVSAFSLSl^QKTGFAFVGIiriFLGmm 

ID 127 MTDIWLTMLSMIVGATCY 

ID128 MXXCWIYAFISLGYILG 

ID129 MFmXLKTTVLPFMRTAPQLALSWVPPXCRV 

ID130 MRTGAEMRTNSSVLIFCLLPYIYH 

ID 131 MTVIPSWLENEGLELGFSHRTFA 

ID 132 MLKKEIAHHSPSL VSCPVCTTKYRTLRLLRVIS VFLSFLPSYP 

ID133 MTXPSRAQTVDXGIAKHCAYSLPGVALTLG 

ID134 MPFRLLIPLGLLCALLPQHHG 

ID135 NDCLVLVFLCSLLAPMVLA 

ID136 MALRRPPRLRLCARLPDFFLLLLFRGCHG 

ID137 MGGNGSTaa>DTER<XnWAAPTOPAPCl^NHHN^^ 
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NO. SIGNAL PEPTIDE 

ID138 MGTADSDEMAPEAPQHTHIDVHIHQESALAKLLLTCCSA 

ID139 MSLLSFLFARVNLG 

ID140 MA RSPLR RRGRPTWSLSTPRPGSPTSSSRSWWCCPARLTLTSG 

ID141 MKiriTrLLLACHLQLEVG 

ID142 MIAffWGRGNGlPQrrVSEWUyXPFLGVLALlXjYl^ 

ID143 MDRIX3SFS^roPSDKPPCRGCSSYLMEPYIKCAECGPPPFFLCLQCFTRG 

ID144 MSDV>r\^AIJ>IKKNSGHIYNKMSQKDCDCLH^^ 

VTIKVTniYI^IUaXlXYMVYLTLV 

ID145 MAXCRRCRSQRI^HCCQDRRUaa>RLTLWRHHTALSI^I^MA^ 

ID146 KnmXXjKGGQ<^PGQKnSKDIlj\LTAI^VXRKXS 

ID147 MKGWGWLALLLGALLGTAWA 

ID 148 MHRLLCLLLLFGGGDP 

ID 149 MLWRQUYWQLLALFFLPFCLC 

ID150 MRLLLLLLVAASAMVRS 

ID151 MS SGXELLW PGAALLVLLGVAASLC 

NnXEIFFFTVELVCEhlKELCSSPRWRNAIQKSN^ 

NCRPISCLGLTLMPFASS 

ID153 MTIDIGCLYFRALCLPRGAWG 

ID154 MVPSLVIPDLTCLFLFLNLRWS 

ID155 MALRLLKLAATSASA 

ID156 MWGNKFGVLLPLYSVLLTKG 

ID157 MYTPRKI^PYLblKIVFVCSSVLGQSWG 

ID158 MESRVLLRTFCLIFGLGAVWG 

ID159 MLVLKKHS\n«AAQTCFKFNFIFim-II^ 

ID160 MDVKOKKJYKriTWSHAQriVS^CVGCS^ 

ID161 MCHLSVLHALPAGIA 

ID162 ML VVEAS SSVRLASSEWSWSn.VrPSASTPnSLSAGPIJlTPSHSKT^^ 

ID163 MYSFFTTVVEEII^I^UJLIAFFrVSC 

ID 164 MLMLLPLRSLLALVRE 

ID165 MVPLVAWSGPRAQLFACLLRLGTQ 

ID166 MDNRFATAFVIACVLSUST 

ID167 MPEYCGNEVTFmAAQAPEVTYEAEEGSLWTlXLTSIJ)G^ 

ID168 MNRVLCAPAAGAVRA 

ID169 MAFTFAAFCYMLALLLTAALIFF 

ID170 ' MXXXXEXLLAFHHDCEA 

ID171 MGFraVAWSDVSHARFYT^FHRPUa-LNLIJLIEG 

ID172 MMNFRQRMGWIGVGLYLLASAAA 

ID173 MLFASQGFXV¥JLYDJEQqQJ^ 

EAVEGAMfflQECVITOI£LK3aaFAQU>Sffl)ESSDLKRFXF^ 

ID174 MQCFLGGLGLCSLPLSPSAVCP 

ID175 MSSFLLSFSQSLS 

ID176 MLTASLAPQLVDG 

ID177 MYXRRELSILCILSAFNFLVCXSLG 

ID 178 MGLSAMDTSrVFGVSWVMLVYS 

ID179 MYFWRDVAVSUnLWALPRQQPGLQ^im 

GFIYG 

ID180 MHWGKRWXLXXGGLLICXLXIGTATP 

ID181 MAX RYNRL TVIj\GAXLALGUCrCLSVLFG 

ID182 MGFTGFFTATCFISKVFMTCILCRPPISS 

ID 183 MIMYLFVICVIFEIIRNYAFSILIVLLPVLFFSLK 

ID 184 MSTVGLXHFPXPLTRICPAPWGLRLWEKLTLLSPGIA 

ID185 MLALAXHLSTVES 

ID186 MLLSIGMLMLXATQVYmTVQLFAFLNLLPVEA 
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SEO ID 






CT/^VT A T PTTry n TXt? 

olUNAL rfcr IIDE 


in 1517 


1 VOLrrlrr 1 rL 1 KlCr ArWOLRLWEKLTLLSPGlA 


iJL/loo 


MELTlFILRLAIYILTFPLYIXNFLGLWS^ 


ID189 


iiA^ T HriMK*Mr*VTrDirr/Tr\Df Kt/^m r t t vt r^r^xjm^mnj 
JViOLJyiiiUJNiviVic V X iKr I Ijv^l^LWUJJl^LlJ^YLLCMINIHH 


ID190 


MSFNISYFIAFPNLSQA 


ID191 


MKLKXNVLTIILLPVHLLrr 


ID192 


MAALVTVLFTGVRR 


ID193 


MASVGECPAPWVKDKKUJEVKLGEIJSWIIJi^ 


ID194 


MLALLVLVTVALASA 


ID195 


NfRnSRQIVLLFSGFWCH.AMG 
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Miniinum 
signal 
peptide score 


false positive 
rate 


false 
negative rate 


proba(0.1) 


prol)a(0.2) 


3.5 


0.121 


0.036 


0.467 


0.664 


4 


0.096 


0.06 


0.519 


0.708 


4.5 


0.078 


0.079 


0.565 


0.745 


5 


0.062 


0.098 


0.615 


0.782 


5.5 


0.05 


0.127 


0.659 


0.813 


6 


0.04 


0.163 


0.694 


0.836 


6.5 


0.033 


0.202 


0.725 


0.855 


7 


0.025 


0.248 


0.763 


0.878 


7.5 


0.021 


0.304 


0.78 


0.889 


8 


0.015 


0.368 


0.816 


0.909 


8.5 


0.012 


0.418 


0.836 


0.92 


9 


0.009 


0.512 


0.856 


0.93 


9.5 


0.007 


0.581 


0.863 


0.934 


10 


0.006 


0.679 


0.835 


0.919 



TABLE IV 
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Minimum 
signal 

peptide 
score 


All ESTs 


New ESTs 


ESTs 
matching 
public EST 
closer ttian 
40 bp from 
beginning 


ESTs 
extending 

known 
mRNAmore 
than 40 bp 


ESTs 
extending 
public EST 
more than 

40 bp 


3.5 


2674 


947 


599 


23 


150 


4 


2278 


784 


499 


23 


126 


4.5 


1943 


647 


425 


22 


112 


5 


1657 


523 


353 


21 


96 


5.5 


1417 


419 


307 


19 


80 


6 


1190 


340 


238 


18 


68 


6.5 


1035 


280 


166 


18 


60 


7 


893 


219 


161 


15 


48 


7.5 


753 


173 


132 


12 


36 


8 


636 


133 


101 


11 


29 


8.5 


543 


104 


83 


8 


26 


9 


456 


81 


63 


6 


24 


9.5 


364 


57 


48 


6 


18 


10 


303 


47 


35 


6 


15 



TABLE V 
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ESTs 










All CCTtf* 

All Co 1 S 


New cSTs 


matching 
public EST 
closer than 


ESTs 
extending 
Imown 


ESTs 
extending 
public EST 








40 bp from 


mRNA more 


more than 40 








beginnino 


than 40 bp 


bp 


Brain 


320 


131 


75 




3 


24 


Cancerous prostate 


134 


40 


37 




1 


6 


Ceret>eilum 


17 


9 


1 




0 


6 


Colon 


21 


11 


4 




0 


0 


Dystrophic muscle 


41 


18 


8 




0 


1 


Fetal brain 


70 


37 


16 






1 


Fetal kidney 


227 


116 


46 




1 


19 


Fetal liver 


13 


7 


2 




U 


0 


Heart 


30 


15 


' 7 




A 

U 


1 


Hypertrophic prostate 


86 


23 


22 






2 


Kidney 


10 


7 


3 




A 
U 


0 


Large Intestine 


21 


8 


4 




0 


1 


Uver 


23 


9 


6 




0 


0 


Lung 


24 


12 


4 




0 


1 


Lung (cells) 


57 


38 


6 




0 


4 


Lymph ganglia 


163 


60 


23 




2 


12 


Lymphocytes 


23 


6 


4 




0 


2 


Muscle 


33 


16 


6 




0 


4 


Normal prosiaie 


181 


61 


45 




7 


11 


Ovary 


90 


57 


12 




1 


2 


Pancreas 


48 


11 


6 




0 


1 


Placenta 


24 


5 


1 




0 


0 


Prostate 


34 


16 


4 




0 


2 


Spleen 


56 


28 


10 




0 


1 


Sut>stantia nigra 


108 


47 


27 




1 


6 


Sunrenats 


15 


3 


3 




1 


0 


Testis 


131 


68 


25 




1 


8 


Thyroid 


17 


8 


2 




0 


2 


Umbilical cord 


55 


17 


12 




1 


3 


Uterus 


28 


15 


3 




0 


2 


Non tissue-specific 


568 


48 


177 




2 


28 


Total 


2677 


947 


601 




23 


150 



TABLE VI 
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Description of Transcription Factor 
isolated from SignalTag sequences 

Promoter sequence P13H2 (546 bp): 



Matrfx 


Position 


OiientAflon 


CMYB^OI 


-502 




MYOD~Q6 


•501 






-444 






-425 




DELTAEFl 01 


-390 




GATA^C 


-364 




CMYB.01 


-349 


+ 


GATA1 02 


-343 


♦ 


GATA.C 


•339 


♦ 


TAL1aLpHAE47 01 


•235 




TAL1BETAE47_01 


-235 




TAL1BETAITF2 01 


-235 




MYOD^Oe 


-232 




GATA1 04 


-217 




IK1J)1 


-126 


4- 




-126 




CREL.OI 


•123 


♦ 


GATA1 02 


-96 




SRY 02 


-41 




E2F_02 


•33 


♦ 


MZF1 01 


-5 





Promoter sequence P15B4 (861l}p) : 



Sit s present on promot rs 



Score 


l_iinfiffh 


Sequence 


0.983 


o 

9 




0.061 


10 




0.060 


^) 




0.066 


^\ 




0.960 


II 




0M4 


If 


AGATAAATfTPA 


0.960 


0 


CTTCAGTTG 


0.959 


14 


TTGTAGATAGGACA 


0.953 


11 


AGATAGGACAT 


0.973 


16 


CATAACAGATGGTAAG 


0S83 


16 


CATAACAGATGGTAAG 


0.970 


16 


CATAACAGATGGTAAG 


0.954 


10 


ACCATCTGTT 


0.953 


13 


TCAAGATAAAOTA 


0.963 


13 


AGTTGGGAATTCC 


0.985 


12 


AGTTGGGAATTC 


0.962 


10 


TGGGAATTCC 


0.950 


14 


TCAGTGATATGGCA 


0.^1 


12 


TAAAACAAAACA 


0.957 


6 


TTTAGCGC 


0.975 


8 


TGAGGGGA 



MatrU 


Position 


Orientation 


NFY^QO 


•748 




mzfT 01 


•738 




cmybIoi 


-684 


♦ 


VMYB 02 


•682 




STAT 01 


-673 




STAT 01 


-673 




MZF1 01 


-566 




IK2_oT 


-451 




M2F1_01 


•424 


♦ 


SRYJ02 


-398 




mzfT.01 


-216 




MYOD_Q6 


-190 


♦ 


DELTAEFl 01 


-176 




S8_01 


5 




MZF1JD1 


16 




Promoter sequence P2S 


m (666 bp): 




Matrix 


Position 


Orientation 


ARNT^OI 


-311 


♦ 


NMYC 01 


-309 


♦ 


USF 01 


-309 




USF_01 


•309 




NMYC 01 


•309 




MYCMA\02 


-309 




USF.C 


-307 




USF.C 


-307 




MZF1J01 


^92 




ELK1 02 


-105 


♦ 


CETS1P54 01 


-102 


4' 


API 04 


•42 




AP1FJ 02 


-42 




PAOS.C 


45 


♦ 



Score 


Length 


Sequence 


0.966 


11 


GGACCAATCAT 


0.962 


8 


CCTGGGGA 


0.994 


9 


TGACCGTTG 


0.985 


9 


TCCAACGGT 


0.968 


9 


TTCCTGGAA 


0.951 


9 


TTCCAGGAA 


0.956 


8 


TTGGGGGA 


0.965 


12 


GAATGGGATTTC 


0.986 


8 


AGAGGGGA 


0.955 


12 


GAAAACAAAACA 


0.960 


8 


GAAGGGGA 


0,981 


10 


AGCATCTGCC 


0.958 


11 


TCCCACCTTCC 


0.992 


11 


GAGGCAATTAT 


0.986 


8 


AGAGGGGA 


Score 


Length 


Sequence 


0.964 


16 


GGACTCACGTGCTGCT 


0.965 


12 


ACTCACGTGCTG 


0.985 


12 


ACTCACGTGCTG 


0.985 


12 


CAGCACGTGAGT 


0.966 


12 


CAGCACGTGAGT 


0.972 


12 


CAGCACGTGAGT 


0.997 


8 


TCACGTGC 


0.991 


8 


GCACGTGA 


OJM 


8 


CATGGGGA 


0.963 


14 


CTCTCCGGAAGCCT 


0.974 


10 


TCCGGAAGCC 


0.963 


11 


AGTGACTGAAC 


0.961 


11 


AGTGACTGAAC 


1.000 


9 


TGTGGTCTC 



TABLE VII 
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g^iivis 

I . A purified or isoialcd nucleic acid comprising (he scquaicc of one of SEQ ID 
NOs: 38-195 or comprising a sequence complementary thereto. 

5 2. The nucleic acid of Claim I , wherein said nucleic acid is recombinant. 

3. A purified or isolated nucleic acid comprising at least 10 consecutive bases of 
the sequence ot one of SEQ ID NOs: 38-195 or one of the sequences complemcnlaiy 
thereto. 

4. A purified or isolated nucleic acid comprising at least 1 5 consecutive bases of 
10 one of Ite sequences of SEQ ID NOs: 38-195 or one of the sequences complementary 

thereto. 

5. The nucleic acid of Claim 4, wherein said nucleic add is recombinant. 

6. A purified or isolated nucleic acid of at least 15 bases capable of hybridizing 
under stringent conditions to the sequence of one of SEQ ID NOs: 38-195 or one of the 

15 sequences complementary to the sequences of SEQ ID NOs: 38-195. 

7. The nucleic acid of Claim 6, wherein said nucleic acid is recombinant. 

8. A purified or isolated nucleic acid encoding a human gene product, said 
human gene product having a sequence partially encoded by one of the sequences of SEQ ID 
NO: 38-195. 

20 9. A purified or isolated nucleic acid having the sequence of one of SEQ ID 

NOs: 38-195 or having a sequence complementary thereto. 

10. A purified or isolated nuddc acid comprising the nudeotides of one of SEQ 
ID NOs: 38-195 wluch encode a ^gnal peptide. 

II. A purified or isolated polypeptides compri^ng a signal peptide encoded by 
25 one of the sequences of SEQ ID NOs; 38-195. 

12. A vector encoding a fusion protdn comprising a polypeptide and a signal 
peptide, said vector comprising a first nuddc add encoding a signal peptide encoded by one 
of the sequences of SEQ ID NOs: 38-195 operably linked to a second nuddc add encoding a 
polypeptide. 

30 13. A method of directing the extracellular secretion of a polypeptide or the 

insertion of a polypetide into the membrane comprising the steps of: 
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obtaining a vector according to Claim 12; and 

introducing said vector into a host cell sucli that said fusion protein is secreted into 
the extracellular aivironmenl of said host cell or inserted into the membrane of said host cell. 

14. A method of importing a pt^lypcplidc into a cell comprising contacting said 
5 cell vAih a fusion protein comprising a sigiuil peptide encoded by one of the sequences of 

SEQ ID NOs: 38-195 operably linkal to said polypeptide. 

15. A method of making a cDNA encoding a human secretory protein tliat is 
partially encoded by one of SEQ ID NOs 38- 1 95, comprising the steps of: 

obtaining a cDNA comprising one of tlic sequences of SEQ ID NOs: 38-195; 
10 contacting said cDNA with a detectable probe comprising at least IS consecutive 

nucleotides of said sequence of SEQ ID NO: 38-195 or a sequence complementary thereto 
under conditions which permit said probe to hybridize to said cDNA; 

identifying a cDN A which hybridizes to said detectable probe; and 

isolating said cDNA wluch hybridizes to said probe. 
15 16. An isolated or purified cDNA encoding a human secretory protein, said 

human secretory protein comprising the protein encoded by one of SEQ ID NOs 38-195 or a 
fragment thereof of at least 10 amino acids, said cDNA being obtainable by the method of 
Claim 15, 

1 7. The cDNA of Claim 16 wherein said cDNA comprises the full protein coding 
20 sequence partially included in one of the sequences of SEQ ID NOs: 38-195. 

18. A m^od of making a cDNA comprising one of the sequences of iSEQ ID 
NOs: 38-195, comprising the steps of: 

contacting a collection of mRNA molecules fh>m human cells with a first primer 
capable of hybridizing to the polyA tail of said mRNA; 
25 hybridizing smd first primer to said polyA tsul; 

reverse transcribing said mRNA to make a first cDNA strand; 

making a second cDNA strand complementary to s^d first cDNA strand using at 
least one primer comprising at least 15 nucleotides of one of the sequences of SEQ ID NOs 
38-195; and 

30 isolating the resulting cDNA comprising said first cDNA strand and said second 

cDN A strand. 
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19. An isolated or purified cDNA encoding a human secretory protein, said 
human secretory protein comprising the protein encoded by one of SEQ ID NOs 38-195 or a 
fingment thereof of al least 10 amino acids, said cDNA being obtaijuible by the nmthod of 
Claim 18. 

5 20, The cDNA of Claim 10 wlierein siiid cDNA comprises the full protein coding 

seciuencc partially included in one of the sct|ucnces of SEQ ID NOs: 38-195. 

2 1 . Tlic method of Claim 1 8, wherein the second cDN A strand is made by: 

contacting said first cDNA strand with a first pair of primers, said first pair of primers 
comprising a second primer comprising at least 15 consecutive nucleotides of one of the 
10 sequences of SEQ ID NOs 38-195 and a third primer having a sequence llierdn which is 
included within the sequence of said first primer, 

perforaiing a first polymerase cliain reaction with said first pair of nested primers to 
generate a first PCR product; 

contacting said first PCR product with a second pair of primers, said second pair of 
15 primers comprising a fourth primer, said fourth primer comprising at least 15 consecutive 
nucleotides of said sequence of one of SEQ ID NO:s 38-195 , and a fifih primer, said fourth 
and fifth primers being capable of hybridizing to sequences within said first PCR product; and 

performing a second polymerase chain reaction, thereby generating a second PCR 
product. 

20 22. An isolated or purified cDNA encoding a human secretory protdn, said 

human secretoiy protein comprising the protein encoded by one of SEQ ID NOs 38-195, or a 
fragment thereof of at least 10 amino adds, said cDNA bdng obtsunable by the method of 
Claim 2K 

23. The cDNA of Claim 22 wherdn said cDNA comprises the Kill protdn coding 
25 sequence partially induded in one of the sequences of SEQ ID NOs: 38-195. 

24. The method of CUum 1 8 wherdn the second cDNA strand is made by: 
contacting said first cDNA strand with a second primer comprising at least 15 

consecutive nudeotides of the sequences of SEQ ID NOs: 38-195; 
hybridizing said second primer to said first strand cDN A; and 
30 extending said hybridized second primer to generate said second cDNA su*and. 
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25. An isolated or purified cDNA encoding a hunuui secretory protdn, said 
human sccrcloiy protein comprising the protein partially encoded by one of SEQ ID NOs 38- 
195 or comprising a fragment thereof of at least 10 amino acids, said cDNA being oblainablc 
by llie method of Claim 24. 
5 26. Tlic cDNA of Claim 25, wherein said cDNA comprises the full protein coding 

sctiuencc partially included in of one of the sequences of SEQ ID NOs: 38-195. 

27. A method of making a protein comprising one of the sequences of SEQ ID 
NO: 196-353, comprising the steps of: 

obtaining a cDNA encoding the full protein sequence partially included in one of the 
1 0 sequences of sequence of SEQ ID NO: 38-195; 

inserting said cDNA in an expression vector sucli that said cDNA is operably linked 
to a promoter, 

introducing said expresdon vector into a host cell whereby said host cell produces the 
protein encoded by said cDNA; and 
1 5 isolating said protdn. 

28. An isolated protein obtainable by the method of Claim 27. 

29. A method of obtaining a promoter DNA comprising the steps of: 
obtaining DNAs located upstream of the nucleic acids of SEQ ID NO: 38-195 or the 

sequences complementary thereto; 
20 screening said upstream DNAs to identify a promoter capable of direaing 

transcription initiation; and 

isolating said DNA comprising said identified promoter. 

30. The method of Claim 29, wherein said obtairung step comprises chromosome 
walking fix>m said nuddc adds of SEQ ID NO: 38-195 or sequences complementary thereto. 

'25 31. The method of Claim 30, whcrdn said screening step comprises inserting sakl 

upstream sequences into a promoter reporter vector. 

32. The method of Claim 30, wherdn said screening step comprises identifying 
motifs in said upstream DNAs which are transcription factor binding sites or transcription 
start sites. 

30 33. An isolated promoter obtainable by the method of Claim 32. 
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34. An isolated or purified protein comprising one of the sequences of SEQ ID 
NO: 196-353. 

35. In an array ofdiscrcte CSTs or fragincnls thereorofat least 1 5 nucleotides in 
laigtK tlie improvement aimprising inclusion in said array of at least one of the sequences of 

5 SEQ ID NOs: 38-195, or one of the sec|uences complementary to the scciuaiccs of SEQ ID 
NOs: 38-195, or a fragment thereof of al least 1 5 conscaitive nucleotides. 

36. Tlic array of Claim 35 including therein al least two of the sequences of SEQ 
ID NOs: 38-195, the sequences complementary to the sequences of SEQ ID NOs: 38-195, or 
iragments thereof of at least 15 consecutive nucleotides. 

10 37. The array of Claim 35 including therein at least five of the sequences of SEQ 

ID NOs: 38-195, the sequences complementary to the sequences of SEQ ID NOs: 38-195. or 
fragments thereof of at least 1 5 consecutive nucleotides. 
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(D) OTHER INFORMATION: identity 91 

region 14 . , 100 
id AA001733 
est 

(ix) FEATURE: 

(A) NAME/KEY: sigjpeptide 

(B) LOCATION: 88.. 135 

(C) IDENTIFICATION METHOD: Von Heijne matrix 

(D) OTHER INFORMATION: score 11.4 

seq LLCLLLLFGGGDP/RR 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 148: 



AAAGGTGCGC GTGCTCGCTG GTTCTAACCC TTCTGTTGGG CGTTTCTGCG GAGAGGCGGG 60 

AGGCGCTGAG AGTCTGTGCG GAGGTCC ATG CAC AGA CTG CTT TGC CTG TTG TTG 114 

Met His Arg Leu Leu Cys Leu Leu Leu 
-15 -10 

CTC TTC GGA GGC GGC GAT CCC CGA AGG CGA GCT GAA ATA CGG CTG CAG 162 
Leu Phe Gly Gly Gly Asp Pro Arg Arg Arg Ala Glu lie Arg Leu Gin 
-5 15 

GCT ACA ATT TGC AGC CGA CCA TTA AGG AAG ACG ACG AGC GGG AGA GGT 210 
Ala Thr lie Cys Ser Arg Pro Leu Arg Lys Thr Thr Ser Gly Arg Gly 
10 15 20 25 

GGC CCA CCC TGG 222 
Gly Pro Pro Trp 



(2) INFORMATION FOR SEQ ID NO: 149: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 472 base pairs 

(B) TYPE: NUCLEIC ACID 

(C) STRANDEDNESS: DOUBLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: CDNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo Sapiens 

(F) TISSUE TYPE: Substantia nigra 

(ix) FEATURE: 

(A) NAME/KEY: other 

(B) LOCATION: 245.. 466 

(C) IDENTIFICATION METHOD: blastn 

(D) OTHER INFORMATION: identity 92 

region 74 . .295 
id R61190 
est 



(ix) FEATURE: 

(A) NAME/KEY: other 

(B) LOCATION: 181. .258 

(C) IDENTIFICATION METHOD: blastn 
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(D) OTHER INFORMATION: identity 94 

region 11. .88 
id R61190 
est 

(ix) FEATURE: 

(A) NAME/BCEY: sig_peptide 

(B) LOCATION: 89.. 154 

(C) IDENTIFICATION METHOD: Von Heijne matrix 

(D) OTHER INFORMATION: score 11.1 

seq QLLALFFLPFCLC/QD 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 149: 



AGCTCCAGTC CTGGCATCTG CCCGAGGAGA CCACGCTCCT GGAGCTCTGC TGTCTTCTCA 60 

GGGAGACTCT GAGGCTCTGT TGAGAATC ATG CTT TGG AGG CAG CTC ATC TAT 112 

Met Leu Trp Arg Gin Leu lie Tyr 
-20 -15 

TGG CAA CTG CTG GCT TTG TTT TTC CTC CCT TTT TGC CTG TGT CAA GAT 160 
Trp Gin Leu Leu Ala Leu Phe Phe Leu Pro Phe Cys Leu Cys Gin Asp 
-10 -5 1 

GAA TAG ATG GAG TCT CCA CAA ACC GGA GGA CTA CCC CCA GAC TGC ACT 208 
Glu Tyr Met Glu Ser Pro Gin Thr Gly Gly Leu Pro Pro Asp Cys Ser 
5 10 15 

AAG TGT TGT CAT GGA GAC TAC AGC TTT CGA GGC TAC CAA GGC CCC CCT 256 
Lys Cys Cys His Gly Asp Tyr Ser Phe Arg Gly Tyr Gin Gly Pro Pro 

20 25 30 

GGG CCA CCG GGC CCT CCT GGC ATT CCA GGA AAC CAT GGA AAC AAT GGC 304 
Gly Pro Pro Gly Pro Pro Gly lie Pro Gly Asn His Gly Asn Asn Gly 
35 40 45 50 

AAC AAT GGA GCC ACT GGT CAT G7VA GGA GCC AAA GGT GAG AAG GGC GAC 352 
Asn Asn Gly Ala Thr Gly His Glu Gly Ala Lys Gly Glu Lys Gly Asp 
55 60 65 

AAA GGT GAC CTG GGG CCT CGA GGG GAG CGG GGG CAG CAT GGC CCC 2\AA 400 
Lys Gly Asp Leu Gly Pro Arg Gly Glu Arg Gly Gin His Gly Pro Lys 
70 75 80 

GGA GAG AAG GGC TAC CCG GGG ATT CCA CCA GAA CTT CAG ATT GCA TTC 448 
Gly Glu Lys Gly Tyr Pro Gly lie Pro Pro Glu Leu Gin lie Ala Phe 
85 90 95 

ATG GCT TCT CTG GMA CCC ACT TCA 472 
Met Ala Ser Leu Xaa Pro Thr Ser 
100 105 



(2) INFORMATION FOR SEQ ID NO: 150: 

(i) SEQUENCE CH/yW^CTERISTICS : 

(A) LENGTH: 191 base pairs 

(B) TYPE: NUCLEIC ACID 

(C) STRANDEDNESS : DOUBLE 



